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ROG, a cold-blooded, tailless animal com- of five or six thousand would measure only 


mon in most parts of the world, though it is 
quite rare in South America. It belongs to 
the group of vertebrates called amphibians 
(which see), animals adapted to life on land 
and in the water. The chorus of frogs and 
their relatives, the toads, starts soon after the 
ice of ponds begins to thaw, and when pussy 
willows are gray. It lasts throughout the sum- 
mer and until cool weather calls these choristers 


about five inches in circumference and two and 
a half inches in diameter. About the eggs a 
jellylike substance is secreted, which serves to 
absorb the heat of the sun and also protects 
the eggs from injury. The mass may be at- 
tached to a water plant or stick, or may float 
away on the water. 

After wonderful growth and change, within 
nine days the tiny black specks have changed 


to their winter sleep. 


into queer little water animals, which look like 





Among the hundreds of Nature’s wonders in 
the vegetable and animal life in swampy places, 
and along the shores of lakes and streams, the 
life of a frog is one of the most interesting. 


FIRST STEPS IN DEVELOPMENT 

(a) Egg, drawn to show first two vertical grooves 
corresponding to two partitions which divide the egg 
into four cells. (6) Afternoon of third day; egg as 
seen from right side, (c) Next day; folds are closing 
in over grooves, to form the nerve tube. The front 
of this tube will form the bruin, and the remainder 
will be the spinal cord, (d) Afternoon of tilth day; 
embryo in same position as b , though more fully 
developed, {*} Tadpole, a few days after hatching, 

lumps of dark jelly. In this first stage, the 

larva cannot do much more than ding by a 


“When by night the frogs are croaking, kindle but a 
torch's fire; 

Hal how soon they ail are silent!” 

In early spring, the mother frog lays masses 
of tiny eggs, velvety black above, creamy 
white beneath. So small ate they that a mass 
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PROTECTING THEMSELVES AGAINST INTRUDERS 

At left, the bony head of a frog may be used as a protective closed front door in the burrow. At' right, a 

tree frog blocking the entrance to its home. 


sucker-like apparatus to a floating leaf or 
other support- It breathes by tiny fringelike 
gills, and stays under water. But during the 
next five or six days marked changes take place. 
The external gills are covered up as the head 
grows larger, while the tail grows longer and is 
used as a swimming organ. A mouth is ac- 
quired. The lumps of jelly are now true tad- 
poles, swimming quickly about and feeding 
voraciously on aquatic plants and decaying 
animal matter. In two weeks or so, they 
develop four legs, the hind pair becoming 
visible first. Meanwhile, lungs have formed 
and the animals rise to the surface to breathe. 
The tails are then absorbed, and at last, 
within two or three months, there is a family 
of smooth-skinned frogs, keen of sight and 
hearing, fine swimmers, and wonderful jumpers. 

A frog does not attain full growth for three 
or four years, however, and it is supposed to 
live ten or fifteen years. Grown frogs feed on 
insects, slugs, snails, etc. Aquatic frogs live on 
both land and water, but the tree frog lives 
almost wholly on land. Like toads, frogs 
frequently change their skins, and they eat 
their old suit of clothing while pulling it off 
over their heads. They also change color, some- 
what to match their surroundings, from the 
green of lily pads to a duller shade nearer the 
brown of fallen leaves. Toads differ from frogs 
in having no teeth, being broader, fatter and 
darker, and in having larger eyes and a warty, 
slightly poisonous skin. The best-known frog 
in America is the bullfrog; other species are the 
green spring frog , the leopard frog , the wood 
frog, and the edible frog. 

Frogs are useful to man because of their 
destruction of insect life. Man, both civilized 



and savage, in addition to using them as 
bait in fishing, regards them as choice food. 
In France they are so highly prized that they 
are bred for the 
market in large 
quantities. In 
America, both 
the bullfrog and 
the spring frog are 
sold. Only the 
hind legs are 
eaten in America 
and in France, 
and they are usu- 
ally served fried. 

In Germany, all 
muscular parts 
are stewed. See 
Bullfrog; 

Toad. m.j.h. 


SKELETON Off A ffliOO 


Scientific Raines. Frogs belong to the family 
Ranidae. The bullfrog is Rana coles biana ; the green 
spring, R. clamata; the leopard, R, pip tens; the wood, 
R . silvatica ; the edible, R. escuknta , 

FROGFISH. See Fish (Some Interesting 
and Remarkable Fish). 

FROHMAN, /W/ man , CHARLES ( 1860 - 1915 ) 
and Daniel (1353- )? theatrical managers, 

members of the theatrical syndicate organized 
in New York in 1895 . Both brothers were 
bom in Sandusky, 0 . The elder, Daniel, 
began his business career in a newspaper office, 
where he worked for five years. Subsequently, 
he became manager of a traveling theatrical 
company, and since then has managed many 
New York theaters and theatrical companies, 
including the Lyceum Theater, Daly's, and the 
Daniel Frohman Stock Company, 


FROISSART 


FRONTENAC 
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Charles Frohman has been called the “the- 
atrical Napoleon” of America. Although given 
little early education, and ignorant of the the- 
ory of dramatic art, he instructed many accom- 
plished actors in the proper methods of read- 
ing their lines. He was instrumental in bringing 
forward a great many well-known American 
actors and actresses, including Maude Adams, 
Ethel Barrymore, and John Drew. After 
managing several road companies, he obtained 
control of numerous New York theaters, as 
well as some in London. In 1895 he organized 
a theatrical syndicate, of which he was the 
head. During one typical season he put on 
twenty-five stage productions, employed 795 
actors, and paid out salaries amounting to over 
$25,000 a week. He produced more than 800 
plays. 

Frohman lost his life in the Lusitania 
disaster, on May 7, 1915. His last known 
words, spoken on the deck of the sinking ship, 
have become famous: “Why fear death? It 
is the most beautiful adventure that life 
gives us!” 

FROISSART, frwah sahr or froi' sart , Sir 
Jean (about 1338-1410?), a courtly French 
poet and historian. As one critic remarked, 
“Froissart’s whole business was to live in the 
fourteenth century, and tell us what he saw 
there.” His name stands for chivalrous ad- 
venture in the minds of all readers of history. 
His most famous work is the Chronicles , four 
volumes of vigorous, picturesque tales of the 
wars and other events of his century. In the 
poem L’Espinetle Amour cuse, he has given an 
account of his school days and early love 
affairs. He studied for the ministry, but his 
inclinations were toward writing stories and 
poems of chivalry and adventure. In 1361 
he went to England to present one of his books 
to Queen Philippa, and spent five years at 
the English court as secretary to the queen. 
He was at Bordeaux on Twelfth Night, 1367, 
when Richard, the son of the Black Prince, 
was born; and he was bidden to write down the 
fact for his book of Chronicles . When Queen 
Philippa died in 1369, Froissart went back to 
his own country, where he worked diligently 
on his Chronicles . Not much is known of the 
last years of his life, and the date of his death is 
uncertain. 

FROM GREENLAND'S ICY MOUN- 
TAINS. See Hymns and Hymn Tunes. 
FROND. Sec Ferns. 

FRONDE, froNd , a French word meaning 
sling, is the name given to the period of civil 
strife in France during the minority of Louis 
XIV, from 1648 to 1653, and is also" applied to 
the aggressive faction concerned in that strug- 
gle, The conflict was called the “War of the 
Fronde,” or of the “Slingers,” a contemptuous 
reference to the common use of the sling 
among the urchins of Paris. The movement 


originated with the opposition of the Parlia- 
ment of Paris to the tyrannical measures of 
Mazarin, the Prime Minister (see Mazarin). 
In the insurrection which followed, the forces 
of the Parliament were overruled by the Prince 
of Conde, acting for the court party. Later, 
Conde quarreled with Mazarin, who arrested 
him. This action aroused the nobles and led 
to the Prime Minister’s exile. Soon after, when 
Louis XIV came of age, he recalled Mazarin 
and placed Turenne at the head of the army. 
Conde was defeated near Paris in 1652, and 
this conquest led to the final victory of the 
court party and of Mazarin. See France (His- 
tory). 

FRONTAL BONE, one of the eight bones of 
the head (which see). 

FRONTENAC, froN te nah r , Comte Louis 
(1620-1698), an able, energetic, farseeing gov- 
ernor of New France, as the early French 
possessions in North America were known. 
He, together with Champlain and LaSalle, 
formed the trio which established the French 
power in America. It was Frontenac, more 
than any other man, who placed it on such 
a firm basis that it survived his death for 
three-fourths of a century. 

When Frontenac was appointed governor of 
New France in 1672, he was in middle life. 
As a boy he had become a soldier, at twenty- 
three he was a colonel, and at twenty-six 
a brigadier general. He saw active service in 
Flanders, Germany, and Italy. His military 
habits, his occasional arbitrary commands, 
and his frequent outbursts of temper involved 
him in difficulties with the civil authorities 
of the province in America, after he became 
governor. He was tactful and masterful by 
turns in his dealings with the Indians, and the 
colony as a whole prospered under his rule, 
lie encouraged exploration of the West, 
and his aid stimulated La Salle, Joliet, and 
Marquette. Meanwhile, he quarreled inces- 
santly with the intendant , or treasurer, of the 
province, and with the priests, until finally, in 
1682, he was recalled to France. 

An interval of only seven years was enough 
to prove that New France needed Frontcnac’s 
iron rule, and in 1689 Louis XIV reappointed 
him as governor. It was the ultimate aim of 
the French to drive the English out of North 
America, or at least to restrict them to a nar- 
row strip along the Atlantic Ocean. Frontenac 
at once began vigorous campaigns against the 
Iroquois, who were being encouraged and aided 
in their attacks on New France by the English. 
The New York and New England frontier be- 
came the scene of cruel warfare. Frontenae’s 
bands of French and Aigonquins burned and 
plundered, but were unable to make perma- 
nent conquests. In i6qo Frontenac defended 
Quebec against an English fleet, and in 1696 
he finally compelled the Iroquois Indians to 
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sue for peace. The Treaty of Ryswik (1697), 
which put a temporary stop to the war, was 
followed in less than a year by the death of 
Frontenac. See French and Indian Wars; 
Canada (History). 

FRONT MOUNTAINS. See Colorado 
(Surface Features). 

FROST, a beautiful formation of ice which 
bestows on bare and unsightly trees magic 
garments of sparkling crystal, and traces on 



THE BEAUTIFUL TRACERY OF FROST 

These winter nights against my window pane 
Nature with busy pencil draws designs 
Of ferns and blossoms and fine spray of pines, 

Oak leaf and acorn and fantastic vines 
Which she will make when summer comes again. 

— T. B. Aldrich: Frost-Work. 

the windowpane, patterns as lovely as the most 
delicate filigree work. The work of “Jack 
Frost” is described in an old-fashioned poem 
that many a child has memorized: 

He went to the windows of those who slept, 

And over the pane like a fairy crept; 

Wherever he breathed, wherever he stepped, 

By the light of the Moon were seen 

Most beautiful things; there were flowers and trees, 

There were bevies of birds, and swarms of bees, 

There were cities with temples and towers, and these 
All pictured in silver sheen. 

rost is formed by the condensing of mois- 
ture on solid objects when the temperature 
falls below the freezing point, 32 0 During the 
daytime, the earth absorbs much heat from 
the sun's rays; this heat it gives up again as 
soon as the sun sets. On the rapidly cooling 
surface of the earth, the moisture in the atmos- 
phere is chilled and. condensed; but so long as 
the temperature remains above 32° F., dew is 
formed instead of frost. Thus, dew may be 
said to correspond to rain and frost to snow. 
When the frost deposit takes the form of snow- 
white ice crystals, thickly covering vegetation 
and other objects, it is called hoar frost . The 
frost formation on a windowpane occurs when 
the air out-of-doors is below 32 0 , the moisture 
being deposited on the glass in the form of tiny 
prisms of ice. 


When the sky is cloudy at night, the ground 
cools less quickly than on clear nights, and 
for that reason, frost and dew are less plenti- 
ful after a cloudy night. In the growing sea- 
son, farmers and fruit-growers watch the sky 
closely on chilly evenings. A cloudless sky is 
often a cause for anxiety, because frost is de- 
structive to growing things. This is due to 
the fact that the juice of the plants, which is 
largely water, swells on freezing and bursts 
the delicate cells. Because of the damage done 
by late spring and early fall frosts, the subject 
of protection from frost has been made a mat- 
ter of special study by the United States 
Weather Bureau, and the results are summa- 
rized in a bulletin entitled On Frost Protec- 
tion . The use of orchard heaters is one of the 
most effective methods of saving frost- threat- 
ened trees. See Dew, r.h.w. 

FROSTBITE, a term applied to the elTect 
of extreme cold on some part of the body. 
Mild cases are known as chilblains, which 
occur usually on the hands and feet (see 
Chilblain). A frostbitten area has an un- 
natural whiteness and a sensation of numbness. 
Treatment is directed toward restoring the 
circulation and normal warmth of the affected 
part. The treatment must not be rapid, or 
too vigorous. Rubbing the frostbite with 
snow or ice, a method that brings warmth 
slowly, is a remedy long in use, but a more 
modern procedure consists in covering the 
part with a cloth saturated with cold water, 
the patient being kept in a fairly warm room. 
Rubbing with snow is likely to remove 
skin and otherwise do local injury. After 
the blood begins to circulate, the area 
should be rubbed gently with equal parts of 
alcohol and water, wrapped in absorbent 
cottony and elevated. Until the frostbite is 
cured, it should be kept covered with vaseline 
and cotton. Severe freezing of the deeper 
tissues is dangerous, often resulting in gan- 
grene (which see). Frozen limbs sometimes 
have to be amputated. # Just as frostbite is 
one step beyond chilblains, so freezing is one 
step beyond frostbite. 

After being frostbitten, the area is apt to be 
sensitized to cold; therefore chilblain, itching, 
and some swelling may result from exposure 
to a mild degree of cold. w.ajl 

FROUDE, /rood, James Anthony ( i 8 i H 
1894), an English historian, of whom It is said 
that he was more a man of letters than an his- 
torian, as he was prone to distort facts. This 
tendency to misstate was not a conscious one, 
perhaps, but he selected certain details- and 
suppressed others for the sake of dramatic 
effect. In spite of this admitted fact, the 
lucidity of his style ranks him among England^ 
greatest historians. 

His Books. The tot two volume of FroudbV 
History of England appeared in and at traded 
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White blackberry 




Casaba melon 


Plumcot 
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a great deal of attention on account of the author’s 
brilliant style and the boldness of his opinions. After 
his visit to the United States in 1872, on a lecture 
tour, he published his lectures under the title English 
Misrule in Ireland . He was the friend of Carlyle, 
whose literary executor he became. After Carlyle’s 
death, Froude published The Reminiscences of Carlyle , 
Letters and Memorials of Jane Carlyle, and Thomas 
Carlyle: a History. In 1892 Froude succeeded the 
historian Freeman as regius professor of history at 
Oxford. His lectures were afterward published in a 
volume entitled Erasmus. Among Froude’s other 
works are The English in Ireland in the Eighteenth 
Century and Life of Lord Beacomfield. 

FRUCTOSE, fruk lose'. See Biochemistry 
(Substances in Animals and Plants). 

FRUIT. The present era is usually thought 
to be most noted for achievements in the field 
of mechanics, but when we see the wide variety 
of fruits almost always available in our markets, 
we realize that we are living in a “fruit age” 
as well as a mechanical age. 

North America has become the home of 
more different kinds of fruit than any other 
country in the world. This condition has 
developed because of the wide range of climatic 
conditions, extending from the tropics to the 
extreme cold of the far north, and because of 
the large areas of land which can be devoted 
to fruit cultivation. 

Other factors which have aided in the de- 
velopment include rapid transportation, by 
means of which fruit can be shipped quickly to 
market; cold-storage and refrigeration methods, 
which make possible the keeping of the fruit 
in good condition until it reaches the con- 
sumer; and improved methods of canning and 
drying, which are so efficient that the product 
deteriorates very little in the process. 

The word fruit in botany refers to the seed 
of a plant and its covering. The fruit appears 
in widely different forms, as the pods of peas, 
as nuts, tomatoes, or apples. In popular usage, 
the term is applied to the edible products of 
certain plants, which are refreshing and of a 
pleasing flavor. The apple, pear, peach, plum, 
cherry, orange, lemon, date, and fig are among 
the most familiar true fruits in America; 
and among the native cultivated fruits of 
smaller growth habit, the strawberry, cran- 
berry, and bunch grapes are most important. 
The fruits first cultivated by the early American 
colonists were varieties imported directly from 
Europe. But changes gradually took place 
in adapting the varieties to seasonal changes, 
so that by the latter part of the nineteenth 
century, the fruits cultivated were entirely 
American. The increased use of scientific 
methods also tended in the same direction. 
To-day, the United States ranks first in both 
the quantity and the variety of fruit produced. 

The American states east of the Rocky 
Mountains, as well as those in the region of 
production, are now supplied with grapes and 


raisins, citrus fruits, prunes, and apricots by 
the fruit-growers of California. Many other 
states, as well as California and the Northwest, 
furnish fresh grapes, fresh and canned peaches, 
pears, and cherries. Florida contributes its 
share of oranges, grapefruit, and pineapples. 
Canada receives a portion of the crop, as its 
yearly fruit production seldom meets the 
demand. During the winter months, Northern 
markets are supplied with strawberries, 
peaches, tomatoes, and other fruits grown 
in the states along the Gulf of Mexico. Many 
fresh fruits may now be purchased the year 
round, and all of the fruits have much longer 
seasons than formerly. 

All sections are subject to occasional early 
frosts, and it has been found necessary to 
equip the orchards with smudge-pots to pro- 
tect the trees. These consist of metal con- 
tainers in which wood and pitch are burned 
to create a thick smoke. As this smoke fills 
the air, it prevents the frost from damaging 
the blossoms. Another protective measure is 
spraying to kill insect pests and plant diseases. 
This has been found a valuable aid, as it in- 
creases production and improves the quality 
of the fruit. The United States Department of 
Agriculture issues bulletins on the care and 
cultivation of orchards, which may be had on 
application. 

Food Value of Fruits. Fresh fruits do not 
rank with meats and cereals in actual nutri- 
tive value, but they constitute a desirable por- 
tion of the diet for other reasons. Certain 
acids and salts found in them are believed to 
have a beneficial effect on the system, and 
their high water content, in some cases four- 
fifths of the whole, makes them valuable as 
laxatives. Moreover, they are among the 
most attractive of all foods, both in appearance 
and in taste, and the pleasure derived from 
partaking of them has a favorable effect on the 
appetite and the digestion. Decaying and un- 
ripe fruits should always be avoided, and it 
is also unwise to over-indulge in those at the 
proper stage of maturity. As a rule, fresh 
fruits eaten in moderation are thoroughly 
assimilated. 

Carbohydrates, including sugars, starches, 
and pectin (vegetable jelly), constitute the most 
important nutritive material in fresh fruits. 
Protein, fat, and ash, the latter the source of 
certain acids and salts, are found in small 
proportions. The scurvy-preventing vitamin 
C is found in the juice of oranges, lemons, and 
grapefruit (sec Vitamins). b.m.d. 

Related Subjects. Descriptions of the various kinds of 
fruits will be found in these volumes in the following 
articles: 

Apple Breadfruit 

Apricot Casaba 

Avocado Cherry 

Banana Citron 

Blackberry Citrus 
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Crab Apple 

Cranberry 

Currant 

Date 

Fig 

Gooseberry 

Grapefruit 

Guava 

Huckleberry 

Kumquat 

Lemon 

Lime 

Loganberry 

Loquat 

Mango 

Mulberry 

Muskmelon 

Nectarine 


Olive 

Orange 

Pawpaw 

Peach 

Pear 

Persimmon 

Pineapple 

Plum 

Pomegranate 

Prickly Pear 

Prune 

Quince 

Raisins 

Raspberry 

Strawberry 

Tangerine 

Watermelon 


See, also, the following general articles relating to the 
subject: 

Agriculture Food Products, 

Boys 5 and Girls’ Clubs Preservation of 

Canning Clubs Horticulture 

Diet Insecticides and 

Food Fungicides 


FRUIT FLIES. While there are a number 
of different species of fruit flies, their habits 
are similar; and they can be considered as a 
group. In the United States, the apple and 
cherry maggots are of most importance, while 
in Mexico, Hawaii, and Southern Europe 
the Mediterranean fruit fly is a notorious and 
much-feared pest. Quarantines are now in 
effect to prevent the introduction of this 
insect into America, and because of its presence 
in some of the districts in Spain, Spanish grapes 
are no longer permitted entry. As a large 
portion of the crop of Spanish grapes was 
formerly shipped to the United States, their 
exclusion is a great handicap to the producers. 
This was of such importance that the Spanish 
diplomats have brought pressure, without 
effect, to have the quarantine removed. 

The Mediterranean fruit fly now infests 
Florida, in particular, and there the scourge 
is spreading; the fruit-growers are suffering, 
owing to the sorting out of infected fruit, and 
indeed, to the destruction of entire crops over 
wide areas. Not only in Florida has this 
scourge appeared. It has been found from 
Texas eastward, and it attacks oranges and 
grapefruit. The maggots might become so 
common in citrus fruits that we would in time 
find ourselves accustomed to them; if they 
are eaten, they are not harmful. See Zoology 
(How Zoology Affects Human Welfare), wj.s. 

FRUIT OFFERING. See Sacrifice. 

FRUIT PRESERVES. See Adulteration 
of Foodstuffs and Clothing. 

FRUSTUM. See Pyramid; Cone. 

FRY. See Fish (Fish Culture). 

FUAD, king of Egypt. See Egypt. 

FU-CHAU, or FOO-CHAU, in Southeastern 
China, and one of its treaty ports, was thrown 
open to foreign commerce in 1843. It is an 
ancient walled city, capital of the province of 
Fukien, on the Min River, thirty miles from 


its mouth. The river is crowded with junks 
and boats, many of which are used as dwell- 
ings. The walls of the city are six and one- 
half miles in circumference and twenty-five 
feet high, with seven gates guarded by high 
watchtowers. 

The River Min is here partly crossed by a 
stone bridge, 1,350 feet long, called the “Bridge 
of Ten Thousand Ages/' leading to a densely 
populated island, which is connected with the 
opposite shore by a second bridge 300 feet in 
length. Below this bridge, ocean-going vessels 
load and unload their cargoes. Here also is 
the most important naval arsenal in the entire 
country. The chief exports are tin, timber, 
cotton goods, matches, and fruits. There is 
cable connection with Europe. Population, 
one estimate, 315,000; another, 614,000. 

FUCHS, Leonard. See F uciisia. 

FUCHSIA, fid ski ah. The fuchsias are a 
genus of beautiful house and garden plants, 
popular in Amer- 
ica and Europe. 

There are about 
seventy species, 
most of which are 
natives of tropical 
America. Some 
are merely 
shrubby plants, 
some are small 
trees, and others 
are climbers. 

Grown as house 
plants, some of 
the species are 
herbaceous. With 
their gracefully 
drooping funnel- 
shaped flowers, 
usually white 

within and pink, fuchsia blossoms 

red, or purple 

without, and pistils and stamens dangling, 
they very appropriately bear the name of 
ladies 9 eardrops , sometimes given them,. The 
genus is named for its discoverer, Leonard 
Fuchs, a German botanist. 

Fuchsias are most easily grown from cut- 
tings. They demand a light, porous soil, 
plenty of water, and protection from strong 
sunlight. If planted in the spring in a partially 
shaded place, a fuchsia cutting will develop 
by fall into a fine plant. Some species make 
very satisfactory indoor winter plants, and 
will put forth lovely blossoms for many months 
if kept well watered and out of direct sun- 
shine. 

Scientific Name. The genus belongs to the family 
Onagraceae or Qenothcraccae. Popular species used 
in the production of hybrids and varieties include 
Fuchsia macrostemma, F. coccinea , F, fulgms , and 
F. speciosa, the latter being considered a hybrid, 
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FUCHSIN, fook' sin . See Bacteria and 
Bacteriology (Bacteriology). 

FUEL. When fire was first used by man 
is not known, but however far back in the 
distant past it may have been, the problem 
of obtaining materials to feed fires has ever 
since been one of great importance. When 
forests overran the land, a supply was always 
available, but as the value of wood for build- 
ing purposes constantly increased, it was neces- 
sary to seek other substances. Coal, which has 
become the standard fuel by which all other 
fuels are measured, was known to the Greeks 
at least 300 years before the Christian Era. 
It possesses the advantage of furnishing great 
heat, but has the disadvantage of being heavy. 
Other solid fuels include coke, charcoal, peat, 
and bricks made from coal dust and tar or 
other adhesive substance. Liquid fuels include 
petroleum and its products, alcohol, and many 
kinds of vegetable and animal oils. The chief 
gases for heating are coal gas and natural gas. 

Heat Values. Calculations based on ex- 
perience show that the relative value of coal 
and wood is 2V2 to 1; that is, two and one-half 
pounds of wood must be burned to produce 
the same amount of heat as would be ob- 
tained from one pound of anthracite coal. 
Oils have nearly double the heat value of coal, 
and are also less injurious to engines and fur-’ 
naces in which they are used. Oil fires may 
be instantly started or extinguished; the oil 
produces little smoke and leaves no refuse. 
On the other hand, there may be danger of 
explosion, and there is always some loss of oil 
by evaporation. Three and three-quarter bar- 
rels of crude petroleum, each containing forty- 
two gallons weighing six and one-half pounds 
per gallon, have a fuel value equal to one ton 
of coal. The use of gasoline is increasing rapidly. 

Gases. Natural gas is an ideal fuel, with 
fifty per cent greater heat value than coal gas. 
Because it can be obtained only in a few lo- 
cations, however, its utility is not widespread. 
For domestic purposes, coal gas has many ad- 
vantages. ft prevents waste, as it need only be 
burned while its heat or light is actually 
needed. The heat value of r,ooo feet of gas 
is equal to fifty-nine pounds of anthracite. 

Charcoal is extensively used in chemistry, 
industrial arts, and for melting metals. It 
burns quickly and leaves little ash. Coke 
produces violent heat and possesses qualities 
very similar to those of charcoal. Peat is a 
low-grade fuel that is used extensively for 
domestic purposes, especially in Ireland, where 
the greatest peat bogs abound. 

Fuels Used in America. Bituminous (soft) 
coal is the principal fuel used in the United 
States, though for home heating plants, the 
production of smoke makes soft coal less 
desirable than anthracite, or hard coal Hard 
coal is the best solid fuel for home heating, 


but its high cost prevents its universal use in 
private homes. In the pioneer days, wood 
supplied about eighty per cent of the fuel needs 
of the country. Wood is now used in urban 
centers chiefly in fireplaces, but in the country, 
especially on farms possessing woodlots, or 
located near timbered areas, wood is still em- 
ployed as a fuel in stoves. In cities, gas is the 
chief fuel for cooking, and in many modern 
homes oil burners are replacing the coal- 
burning plants. Electricity is used only to a 
limited degree, because of its relative expense. 
There are great fuel resources in America as 
yet little exploited. These are peat, lignite, 
and oil shale. 


Related Subjects.. The reader is referred in these vol- 
umes to the following articles* 


Charcoal 

Coal 

Coke 

Electric Heating 
Forests and Forestry 


Gas 

Gasoline 
Natural Gas 
Peat 

Petroleum 


FUELS OF THE HUMAN BODY. See 

Nutrition. 

FUEL VALUE OF FOODS. See Nutrition. 

FUGITIVE SLAVE LAWS, statutes passed 
during the slavery controversy in the United 
States, providing for the return to their mas- 
ters of runaway slaves escaping from one state 
to another. In the Ordinance of 1787 (which 
see), a clause provided for the return of slaves 
who had escaped to the free territory of the 
Northwest. The first fugitive slave law, passed 
in 1793, permitted an owner, upon the presenta- 
tion of an affidavit, to secure the arrest and 
return of a slave who had escaped to free soil. 
The runaway slave had no right to trial by 
jury or to give any evidence in his own behalf. 
Some of the Northern states, opposed to the 
operation of this law, passed personal-liberty 
laws forbidding state officers to aid in the re- 
covery of fugitives. In 1850 another fugitive 
slave statute was passed, inflicting heavy pen- 
alties for refusal to aid in the capture of run- 
away slaves. The owner’s oath was made suf- 
ficient evidence for the slave’s return. This 
law increased the sentiment against slavery 
throughout the North; the opposition reached 
its climax at the time of the publication, of 
Uncle Tom’s Cabin , by Harriet Beecher Stowe, 
and hastened the war between the two sections 
(see War of Secession). 

FUGUE, fewgj a musical composition in 
which the different parts arc introduced in 
succession, and proceed to follow one another 
in the manner of a flight or chase. (The name 
is derived from fuga, the Latin for flight ,) 
The theme, technically known as the subject , 
is given by the first voice in the principal key. 
Then the second voice follows with the answer, 
which is the subject transposed a fifth upward 
or a fourth downward. The first voice mean- 
while proceeds with a second theme, called the 
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counter-subject . The third voice then intro- 
duces the subject an octave above or below 
the principal key, and is answered by the 
fourth voice. The subject and answer having 
been given in all parts, the first development 
of the fugue is considered closed. Then fol- 
lows a passage in free style, called an episode , 
this being frequently a variation of the ma- 
terial of the subject. A second development 
is next introduced, in which the subject and 
answer follow in different order. _ 

The fugue is made up of a series of develop- 
ments, with intervening episodes; there are 
at least twenty-four sections in a fugue written 
for four voices. As many as 1 20 are available 
for a five-part fugue. There are many variations 
of the form described above, which is desig- 
nated as strict. A double fugue is one in which 
two subjects in different parts are introduced 
at the start. Johann Bach (which see) was one 
of the greatest composers of fugue music 
of all time. See Music. 

FUJIYAMA, foo je yah' mah } FUJI- NO- 
YAMA, or FUJI-SAN, the beautiful sacred 
mountain of Japan, rising 12,395 feet above 
the sea, sixty miles west of Tokyo. Each sum- 
mer thousands of pilgrims from all parts of 
the empire climb by one of five paths to its 
summit, or worship at the shrines and tem- 
ples along the way. Moreover, it is one of 
the most interesting objects in all Japan for 
tourists. Through Japanese legend and art, 
as shown on many objects, from beautiful 
screens to dainty fans or teacups, all nations 
of the world have come to know this perfect 
cone-shaped “Matchless Mountain,” with its 
snow-capped peak caressed by clouds. That it 
was once a flaming volcano is now almost for- 
gotten, for the last eruption from its crater 
took place-in 1707. See illustrations, page 2633. 

FULBERT, Canon. See Abelard. 

FULCRUM. See Lever. 

FULGURITE, ful' gur ite , from the Latin 
fulgur, meaning lightning , has two applications. 
In geology a fulgurite is a glasslike tube formed 
in loose sand or, rarely, in hard rock, through 
fusion of the material by a stroke of lightning. 
Fulgurites are apt to be found on mountain 
tops where violent thunderstorms are common. 
Mica and feldspar are among the minerals 
most easily melted in this way. 

Fulgurite is also the name of a modern variety 
of dynamite, in which the absorbent material 
is magnesium chloride. See Dynamite. L.Lar. 

FULLER, Melville Weston (1833-1910), 
Chief Justice of the United States Supreme 
Court for twenty-two years. In April, 1888, 
he was nominated by President Cleveland to 
fill the vacancy occasioned by the death of 
Chief Justice Morrison R. Waite. President 
Cleveland said that a Chief Justice was needed 
who would be a man of efficiency as a business 
manager, and within a year, under Fuller’s 


direction, the old-time delays in the business 
of the court began to be remedied. He sys- 
tematized the work so as to eliminate the law’s 
delays as far as possible. 

Fuller was a graduate of Bowdoin College at 
the age of twenty, 
studied law at Har- 
vard, and was ad- 
mitted to the. bar in 
Augusta, Me., in 1855. 

In 1856 he moved to 
Chicago, where he 
practiced law for 
thirty-two years. Fie 
became a member of 
the Illinois constitu- 
tional convention in 
1862, the following 
year was elected to 
the state legislature, 
and four times was a 
delegate to the Dem- 
ocratic National Con- 
vention for the nom- 
ination of the Presi- mblville w. potaisr 
dential candidates. For twenty-two years Chief 

He withdrew fromac- . 1 StedST 

tive politics in 1880. 

He was an arbitrator of the Anglo- Venezuelan 
controversy in 1899. See Venezuela (His- 
tory). 

FULLER, Sarah Margaret. See Ossorj, 
Sarah Margaret Fuller. 

FULLER'S EARTH, an impure variety of 
clay which contains enough fine sandy and 
limy material to make it non-plastic. It is so 
called because, originally, it was used, in a 
finely powdered form, chiefly for removing 
grease from cloth and wool, a process called 
fulling . Fuller’s earth readily absorbs im- 
purities from oils and fats, and is a commonly 
used filtering medium in the purification of 
fats for soap-making. It is also used as a 
polishing powder. The production of fuller’s 
earth in the United States has become an 
important industry. The leading states in its 
production are Florida, Georgia, Texas, Ar- 
kansas, and South Carolina. LXaF* 

FULLING. See Fuller’s Earth. 

FULMAR, a name applied to certain 
species of oceanic petrels. The common 
northern fulmar is about the size of a duck, 
It abounds in far northern seas, and breeds 
on the rocky shores of the Faroe Islands, Ice- 
land, Greenland, and Spitsbergen, making an 
excavation in high, rocky places for its nest, 
in which it lays one egg. It is rarely found on 
the United States coast south of Massachusetts, 
or on the southern coasts of Great Britain, but 
is most in evidence on Saint Kilda, in' the 
Outer Hebrides, Scotland, and neighboring 
isles. Its flesh and eggs are highly prized by 
the inhabitants of Samt Kilda, The bird 1$ 
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THE SACRED MOUNTAIN Off JAPAN 

With the approach of day, snow-capped Fujiyama displays its hoary peak anew. The photograph at the top 
was taken from the shore of Lake Kawaguchi, at dawn. Below is a print from a Japanese water color. Prob- 
ably no other spot of natural beauty; In Japan has been so popular a subject for Japanese, artists for hun- 
dreds of years as has this sacred mountain. 


FULMINATION 


FULTON 


2634 


also valued for its feathers, down, and oil. It 
feeds on any animal substance, having a prefer- 
ence for whale blubber. See Petrel. d.l. 



A PULMAR 

Scientific Names. Fulmars belong to the family 
Procellariidae. The northern fulmar is Fulmarus gla- 
cialis. In the Pacific Ocean are found the Pacific 
fulmar, F. g. glupischa; the giant fulmar, Ossifraga 
gigantea, and the slender-billed, Priocella glacialaides . 

FULMINATION, an explosion of certain 
compounds by percussion or heat. There are 
some very powerful explosives, such as picric 
acid and T.N.T., that cannot be made to 
explode quickly with full force, or detonate, 
unless they are ignited by means of a sudden 
and intense blow, such as would be imparted 
by an explosive preparation that itself deto- 
nates with tremendous velocity. Such prepar- 
ations are called fulminates or detonators. 
The chemical in most common use for this 
purpose is fulminate of mercury, a compound 
of mercury, carbon, nitrogen, and oxygen. 
It is manufactured by dissolving mercury in 
nitric acid and adding alcohol to the solution. 
The fulminate is deposited in crystals. 

This compound is widely used to initiate 
explosions in blasting, and as a detonator in 
the percussion caps of shells and bullets. For 
blasting purposes, it is enclosed in small copper 
tubes, and is set off by a burning fuse, or by a 
primer ignited by electricity. Fulminate of 
mercury is so powerful, and so sensitive to 
shocks that it is mixed with other substances 
to lessen its violence. Potassium chlorate and 
sulphide of antimony are most commonly 
employed in fulminate compositions. Silver, 
gold, platinum, and some other fulminates 
have been made, but are little used. See 
Explosives. t.b.j. 

FULTON, N. Y. See New York (back of 
map). 

FULTON, Robert (1765-1815). Inventors 
are often thought to be impractical, interested 


in contriving something without putting it to 
immediate use. In Robert Fulton there existed 
the rare combination of inventive genius and 
the practical sense of the business man. He 
made a successful trip with the first steamboat 
from New York to Albany on Monday, August 
17, 1807, and by September 4 of the same year, 
he had started a regular packet service between 
these two cities. An advertisement in the 
Albany Gazette of September 2 states: “The 
North River steamboat will leave Paulus’s 
Hook Ferry on Friday the 4th of September 
at 6 in the morning and arrive at Albany at 
6 in the afternoon. Provisions, good berths, 
and accommodations provided.” Thus was 
inaugurated a commercial venture which 
brought success to its originator and laid the 
foundation for a great enterprise in the field 
of transportation. 

Fulton was bom at Little Britain, Pa., a 
town which has since been rechristened Fulton, 
and because of the poverty of his parents, he 
was in school only long enough to learn to read 
and write. While working for a jeweler, he took 
up portrait and landscape painting with such 
success that he was able to buy a farm, and in 
1787 to go to London to study painting with 
his noted fellow-countryman, Benjamin West. 
Acquaintances there discovered his mechanical 
genius, and induced him to devote himself 
to engineering. A patent for a double-inclined 
plane to be used instead of canal locks, patents 
for flax-spinning and rope-making machines and 
for a marble-cutting mill — these were evidences 
that his ability was of the practical and usable 
kind. 

In 1796 Fulton went to Paris, and there 
worked diligently upon one of his great ideas-— a 
submarine torpedo boat. Though he demon- 
strated the value of his invention, no govern- 
ment was interested in it, and he turned 
his serious attention to the making of a steam- 
boat. The first successful one was launched 
on the Seine in 1803, but the French govern- 
ment refused to take up this invention, and 
Fulton returned in 1806 to the United States, 
having first revisited England and sent home 
an engine. In 1807 he launched upon the 
Hudson the famous Clermont , which puffed 
slowly up the river, to the amazement of the 
thousands of spectators who had gathered to 
watch the wonder. The boat was described 
by a skeptical onlooker as “an ungainly craft 
looking precisely like a backwoods sawmill 
mounted on a scow and set on fire.” Five 
miles an hour was its average speed, but an 
increase in that proved a comparatively easy 
matter, when once the inventor had established 
the principle. Later, Fulton constructed for 
the United States government various engineer- 
ing works and the steam frigate Fulton, 
launched in 1815, and was engaged on an im- 
provement of his submarine torpedo when he 
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died. Great honor was paid him in his later 
years, and he had the happiness of knowing 
that his work was appreciated. He might have 
been wealthy, but lawsuits over 
the infringement of his patent 
rights kept him almost poor, 
and hastened his death. In 1909 
a centennial celebration of the 
launching of the Clermont was 
held, and an exact model of 
that boat steamed slowly up the 
Hudson. 

FUMIGATION, fu mi ga'- 
shun , the act of applying fumes 
or smoke for disinfection of 
clothes or houses and the eradica- 
tion of vermin and rodents. The 
agents that are generally em- 
ployed for this purpose are sul- 


places as warehouses, where valuable goods are 
stored. In one instance alone, goods valued 
at $75,000 were saved from moths by one fu- 
migation. See Disinfectants; 
F ORMALDEHYDE . 

FUNCHAL, foon shahl' , the 
Portuguese name for the Ma- 
deira Islands. See Madeira. 

FUNCTIONAL DISEASES. 
See Medicine and Drugs. 

FUNDAMENTAL CONSTI- 
TUTION. See North Caro- 
lina (Early History); South 
Carolina (History). 

FUNDAMENTALISM. See 
Evolution (Objections to the 
Theory of Evolution) . 

FUNDAMENTAL NOTE. See 
Sound (Quality of Sound) . 
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ROBERT FULTON AND THE “CLERMONT** 


phur, formaldehyde, and chlorine gas. Sul- 
phurous gases, formerly used as disinfectants, 
have irritating qualities, and as they tarnish 
silver and brass and have an unpleasant odor 
they have been generally superseded by for- 
maldehyde solutions, which cause no damage 
and are efficacious in destroying infectious 
germs* After fumigation has taken place, 
a room should be kept closed for six hours, 
then be well ventilated and opened to sun- 
light. Thorough cleaning and sunning of rooms 
should always accompany fumigation, as the 
latter is not an infallible process. Fumiga- 
tion has proved especially valuable in such 


FUNDAMENTAL ORDERS. See Con- 
necticut (History). 

FUNDY, Bay of, an arm of the Atlantic 
Ocean, separating the southern part of the 
Nova Scotia peninsula from New Bruns- 
wick. It is 180 miles in length, with an average 
breadth of thirty-five miles; at the mouth, its 
breadth is forty-eight miles. At the head, it 
divides into two branches, that on the north 
called Chignecto Bay, and the southern, Minas 
Channel; the latter gives entrance to Minas 
Basin and Cobequid Bay. On its northern 
shore, it receives the waters of the Saint John 
and the Saint Croix rivers, both of which form 
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part of the international boundary between 
New Brunswick and the state of Maine. 

The bay is noted for its high tides, which 
sometimes rise more than fifty feet at the en- 
trance to Chignecto Bay, and cause dangerous 



location map 

bores, or tidal waves. There is a general belief 
that the tides here are the highest in the world; 
this is an error, since they reach equal heights 
in numerous other places where conditions 
are similar to those in this broad bay, with its 
narrow head (see Tides). Fogs are frequent 
in the bay, and make navigation difficult. 

Passamaquoddy Bay, opening off its western 
shore, is a magnificent natural harbor. A 
project is on foot to dam this tributary bay 
for a distance of five miles, in connection with 
the installation of a giant hydroelectric plant, 
by which a part of the. mighty tides would be 
utilized. The chief ports on the Bay of Fundy 
are Moncton, Saint Andrews, and Saint John 
in New Brunswick; Annapolis and Digby in 
Nova Scotia. At the entrance, there are numer- 
ous islands off the coasts of Maine, New 
Brunswick and Nova Scotia. 

FTTNEN. See Denmark. 

FUNERAL MOUNTAINS. See Death 
Valley. 

FUNERAL RITES. There were many 
ancient rites connected with the burial of the 
dead. The word funeral is related to an old 
Sanskrit term meaning smoke , and in this con- 
nection referred to an ancient practice of crema- 
tion. Among the Romans, the burial of the 
dead took place at night, torchlights being 
used. This was to prevent priests and magis- 
trates from becoming ceremonially unclean by 
witnessing a corpse, and thus being prevented 
from performing their duties. 

Many of our present-day rites have been 
borrowed from the Romans, such as assuming 
a black garb, the use of emblems or insignia 
upon the casket, walking in procession, and 


raising a mound over the grave. Undertakers, 
accompanied by lictors in black, followed the 
corpse. The funeral couch was covered with 
flowers, as was the grave or tomb. The Greeks 
crowned the corpse with a wreath. Among 
other peoples, a bell was rung to drive away 
evil spirits who were supposed to be waiting 
for the newly-released soul. 

The lykewake , or watching with the dead, 
was once a universal custom. The North 
American Indians buried the warrior's bow and 
arrow with him; the horse and the armor of 
the Norsemen were laid beside him; the 
Egyptians placed with the dead in the tomb 
food and clothing and the principal objects 
used during life. All these people believed 



AN INCA BURIAL SPOT 

A “chullpa,” or burial house, of one of the tribes of 
present-day Inca Indians. It stands near LaPaz, 
Bolivia, and is one of many similar memorials. The 
lads shown in the illustration are Boy Scouts from 
the LaPaz Institute, 

that such articles would be needed in the next 
world. An obolus, or coin, was left in the Greek 
tombs as Charon's fee (see Charon), Games 
were held in Greece and Rome in honor of 
dead heroes. All such rites were either honors 
shown for the dead, or an eSort to propitiate 
the gods, or to supply the departed spirit 
with what was deemed necessary for life in 
another world. See Burial; Cremation. 

[In the article Mourning will be found additional 
interesting information,) 
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FUNGI, fun' ji , | 

flowerless plants which l| 
have no green color- 
ing matter (chloro- 
phyll) to enable them 
to manufacture their 
own food. Thus they 
have to live on other j 
plants or animals, 
either dead or alive. 

It has been estimated 
that there are about 
250,000 fungi, only 
about one-third of 
which have been de- 
scribed. They grow 
everywhere— in water, 
and in and above the I 
soil. Some are so small N FDIBL 

they cannot be seen * (Bolet 

with the naked eye; 

some, like the toadstools, grow as high as two 
feet. 

There are two general classes of fungi: one 
comprises those forms that live on dead or 
decaying things, known as saprophytes, or sapro- 
phytic fungi; the other group includes the 
parasites , or parasitic fungi, which grow on 
living plants or animals. Some species, in- 
cluding many of the mushrooms and truffles, 
are edible; others are used in medicine and 
'the' arts, and. all are' beneficial, in that they turn 
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plant matter back into 
soil. Numerous species, 
however, are very de- 
structive to useful 
plants; among these 
are the smuts, rusts, 
mildews, and molds. 
Many others cause dis- 
ease in man and ani- 
mals. B.M.D. 

Related Subjects. The 
reader is referred in these 
volumes to the following 
articles: 

Bacteria and 
Bacteriology 
Botany 
Chlorophyll 
Cryptogams 
Decomposition 
Disease 
Mildew 
Mold 

Mushrooms 

Ringworm Smuts 

Rusts Soil 

Slime Mold Yeast 


FUNGICIDES, fun ji' sydz. See Insec- 
ticides and Fungicides. 

FUNGOID DISEASES. See Disease 
(Disease of Plants). 

FUNGUS KILLERS. See Insecticides 
and Fungicides. 

FUNNY BONE, a so-called bone, located at 
the outer bend of the elbow, which is not a 
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bone, but a nerve, called the ulnar nerve. 
It is so near the surface that little protection 
is afforded it, and even a slight blow landing 
directly over it is the cause of considerable 


pain. 

FUNSTON, fun' stun , Frederick (1865- 
1917), major general of the United States army, 
seasoned veteran, and modern military hero. 
He traveled from the Arctic regions to the 
tropics, in various capacities, finding adventure 


everywhere. Born 
at Carlisle, O., he 
was successively in- 
structor in the state 
university at Law- 
rence, Kan., a farm- 
er, train conductor, 
and newspaper re- 
porter. In Alaska, 
where he was sent by 
the United States 
Agricultural Depart- 
ment to report on 
the plant life of the 
country, he made 
the longest trip ever 
attempted by a white 
man on snowshoes. 
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He paddled 1,100 major general funston 

miles alone down 


the Yukon in an open boat, and secured 
important botanical specimens. 


In 1896 Funston joined the insurgents in 
Cuba against the Spaniards, was wounded three 
times, and later captured. Upon his release, 
he returned to the United States. At the out- 
break of the Spanish-American War, the 
“Fighting Bantam of the Army,” as Funston 
was called (he was only five feet tall) , became 
colonel of the Twentieth Kansas Volunteers, 
and was ordered to the Philippines, where he 
was the hero of many daring exploits. After 
the capture of Aguinaldo, which is the most 
celebrated, although not the most . thrilling, 
of his adventures, President McKinley ap- 
pointed him brigadier general. He was placed 
in charge of the work of restoration of peace 
and order, after the San Francisco earthquake 
in 1906. 

When difficulties with Mexico seemed certain 
in 1913, General Funston was given command 
of the American troops at Vera Cruz, where his 
varied experience again made him of invaluable 
service to his nation. In 191:6, when the United 
States sent an expedition into Mexico to cap- 
ture the bandit Villa, Funston was put in com- 
mand [see Mexico (Civil War)]. He did not 
accompany the forces south, however, the im- 
mediate command being given to his subordi- 
nate, General Pershing (see Pershing, John 

J-). 

On February 19, 1917, while on active 
duty, General Funston dropped dead in. a 
San Antonio (Tex.) hotel. 



AND FUR TRADE. The story of the 
fur industry parallels that of man himself. 
The first men to prepare furs for use were the 
cave men of prehistoric times, who killed wild 
beasts to secure their pelts as a protection 
from the cold. From that age to this, men have 
willingly risked their lives in the pursuit of fur- 
bearing animals. Traders and trappers have 
been pioneers in the exploration of northern 
lands and seas, spending long winter months 
in the frozen wilderness in order to bring back 
to civilization in the spring the results of their 
skill and courage. 

Although the search for a route to the East, 
and later, the cod fishing, were responsible 
for a part of the early exploration and coloni- 
zation of the United States, the unending quest 
for furs played a vastly important part in the 
early history of the country. The fur trade of 
North America, says Constance Skinner, in 
Adventurers of Oregon , encouraged and sus- 


tained the earliest French and English ex- 
plorations inland, was the chief spoil in the 
colonial wars, and swept across the continent, 
the forerunner of colonization. It saw the last 
days of its greatest romantic glory in old 
Oregon. 

The animals chiefly sought are the seal, bea- 
ver, badger, marten, ermine, muskrat, fox, skunk, 
wolf, wolverine, lyhx, sable, mink, otter, and 
bear. So great is the present demand for furs 
that, to furnish the supply, many millions of 
wild animals are killed every year. The best 
furs are obtained during the coldest weather 
in the coldest regions of the earth. At such 
times, fur-bearing animals are provided with a 
thick woolly covering beneath the long hairs 
of the fur, and to this extra covering is due the 
value of the pelt. Trading posts have been 
established in all fur-producing countries, 
with stores from which trappers may purchase 
supplies. At these posts, huge quantities of 
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skins are collected, to be later sold by auction 
in the world’s great fur markets. 

Centers of the Industry. Prior to the World 
War, there were three outstanding world 
markets for fur — London, England; Leipzig, 
Germany; and Nizhni Novgorod, Russia. In 
North America, Montreal, New York, and 
Saint Louis (Missouri) were great centers of 
trade, but dressed furs were largely imported 
from Europe, where the supremacy of the 
dyeing industry securely rested. The war 
caused a revolutionary shifting of the business. 
Forced to take action by the demoralization 
of the dye business and the curtailing of im- 
ports, American furriers seized the oppor- 
tunity to establish the fur-dressing industry 
in their own country. Expert sorters, dressers, 
and dyers were induced by offers of high 
salaries to leave the European centers, and as 
a result, the United States became the most 
important center in the world for finished fur. 
While European furriers are endeavoring to 
win back their supremacy by severely cutting 
prices, there is little likelihood that America 
will lose its advantage, at least in the distri- 
bution of general-utility furs, such as beaver, 
muskrat, seal, and wolf. Chicago has de- 
veloped rapidly as a fur market, and is closely 
pressing Saint Louis. The latter city, however, 
is still the largest American center for raw 
furs, especially sealskins. The wave of pros- 
perity which swept over America during and 
after the war, the vogue of summer furs, 
and a general appreciation of the beauty and 
comfort afforded by a good fur coat have all 
been factors in stimulating and holding the 
fur trade in the United States. 

Sources of Supply. The chief fur-bearing 
animals left in the United States proper are 
muskrat, skunk, and raccoon. Alaska produces 
the greater part of the fur supply of the country. 
From there come the prized Alaska fur seal 
(not Hudson seal), fox, marten, mink, beaver, 
otter, lynx, bear, wolf, wolverine, ground 
squirrel, rabbit, and weasel. In Canada, 
where the Hudson’s Bay Company has had an 
uninterrupted career since 1670, the muskrat 
heads the list, followed by marten, mink, 
beaver, ermine, wild foxes of all kinds, the 
otter, skunk, fur seal, lynx, wolf, and bear. 
The romantic story of the greatest fur-trading 
company the world has ever known is 
told elsewhere in these volumes under the 
title Hudson’s Bay Company. 

From the Old World come many of the 
choicest and most beautiful furs in the trade. 
These include so-called Persian lamb, from 
karakul sheep raised in Bokhara and Turkestan, 
in Central Asia; astrakhan, a black lambskin 
from Southern Russia; krimmer, a gray lamb- 
skin from the Crimea; squirrel, sable, and 
marten, from Russia; and sable and ermine from 
Siberia. South America supplies nutria and 


chinchilla; Africa, leopard and lion skins; 
China and Siberia, kolinsky. Australia and 
Belgium export millions of rabbit pelts, as 
these, when dressed and dyed, are sold under a 
wide variety of trade names (see Rabbit). 

Fur Conservation. Many well-meaning 
people have seriously advocated a public 
boycott of all fur garments, on the ground 
that hunting and trapping subject defenseless 
creatures of the wilds to excruciating torture. 
The fur trade is also fought because of a 
possible extermination of the most valuable 
species. In regard to the first objection, it 
may be said with truth that life in the wilds 
under natural conditions is always cruel and 
relentless; larger species prey on smaller, 
and most of the carnivorous animals will kill 
and eat their own kind under stress of hunger. 
Trapping and hunting are almost everywhere 
regulated by laws that aim to lessen or elimi- 
nate suffering. In the case of the fur seal and 
some other fur-bearers, regulated slaughter 
of superfluous males is actually humane, for 
in the mating season many mothers and their 
young are killed in the fights for the harems. 

The careful observance of open and closed 
seasons, strict enforcement of laws by game 
wardens, and similar restrictions for the pro- 
tection of wild life are being adopted by 
states and provinces in the effort to conserve 
our valuable sources of fur supply. Because 
so many of the fur animals are very prolific, con- 
servation measures are gratifyingly effective, 
but success depends, of course, on the co- 
operation of trappers and traders, and on the 
control of poaching and other illegal practices, 
such as the killing of immature animals whose 
pelts are “unprime.” The fur seal of Alaska 
would have been exterminated by this time 
had the United States not taken over the 
control of the fisheries and stopped deep-sea 
seal-hunting by international treaty. For de- 
tails, see the article Seal (The Fur Seal). 

Fur Farming. This comparatively new 
industry is now on an established basis in 
both the United States and Canada, having 
expanded from a small beginning in Prince 
Edward Island about 1890. Fox farming is 
the most important branch of the industry, 
and a special phase of it is the breeding of 
black and silver-tip foxes, based on the same 
principles as the breeding of pure-bred cattle. 
Black and silver-tip foxes were originally found 
as exceptional offspring of the red fox, but by 
selective breeding they have become, in effect, 
new species. Their fur is so beautiful and so 
difficult to imitate, that it may be said to 
occupy among furs the place that the diamond 
does among jewels. Farms or ranches have 
also been equipped for raising blue, white, and 
red foxes, marten, chinchilla, fisher, mink, 
raccoon, muskrat, skunk, and several varieties 
(Continued on page 264s*) 
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How Furs Are Made Ready for Market, (i) Scraping the first layer of grease and oil from the little. 
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How Furs Are Made Ready for Market. M Removing excess tissue from the pelt,, by hand. (4) Another 
method of removing flesh, By a revolving wheelkmfe. 264.1 




How Furs Are Made Ready for Market* (5) Mink furs are rolled and pressed, to give the pelt a soft, chamois* 
2642 like finish, (6) A cleaning machine, 
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How Furs Are Made Ready for Market, (g) Examining and stretching furs, by hand, (to) Final inspection 
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of rabbits. In 1924 a Division of Fur Re- 
sources was created in the United States 
Biological Survey, and fur farmers may have 
the benefit of its experiments and investi- 
gations. It is estimated by the United States 
Department of Agriculture that about $30,000,- 
000 has been invested in all kinds of American 
fur farming, including Alaskan enterprises. 
The Federal government really carries on 
farming operations in its regulation of the fur 
seals of Alaska, and in its care of the wild 
blue foxes that inhabit the Pribilof Islands. 
In the winter, these foxes are fed from the 
summer’s seal kill. Efforts are also being made 
to establish a karakul-sheep industry in the 
United States. 

Imitations and Trade Names. The demand 
for fur among all classes has inevitably led to 
an extensive development of the manufacture 
of imitation furs. In some cases, the work- 
manship is so skilful that only experts can 
detect the difference between the imitation 
and the genuine fur. The marketing of imi- 
tation furs is not unethical, provided there is 
no deception and the garments are not over- 
priced. However, the custom of selling dyed 
furs under trade names that mislead has de- 
veloped to such an extent that a reaction has 
followed, and the best leaders in the fur 
auctions, together with the more reliable re- 
tailers, arc advocating the use of the true name 
for every fur sold. The table below gives some 
of the most common trade names in general 
use: 


TRUE NAME 

Dyed Rabbit 
Unhaired Dyed Rabbit 
White Rabbit 
White Rabbit Dyed 
Seal- Dyed Muskrat 
Dyed Fitch 
Dyed Marmot 
Dyed Mink 

Pulled and Dyed Nutria 

Pulled Natural Nutria 
Skunk 

Dyed Hare 
Natural Muskrat 
Mink-Dyed Prairie Dog 
Broadtail-Processed Lamb 


TRADE NAME 

Sable; French Seal 
Electric Seal 
Ermine 
Chinchilla 
Hudson Seal 
Sable 

Mink; Sable 
Sable 

Seal; Electric Seal; 

Hudson Bay Seal 
Beaver; Otter 
Black Marten; Alaska 
Sable 

Sable; Fox; Lynx 
River Mink 
Marmink 

American Broadtail 


Some of the fur-bearing animals have prac- 
tically lost their original names. Thus, nutria 
has replaced coypu, the narae^ of a South 
American aquatic rodent; kolinsky is the 
accepted name of the red sable or Siberian 
mink; the European polecat is known as filch. 
Even the common cat is beginning to be a 
factor in the fur trade, under the name genet. 
In order to clarify the situation for its custo- 
mers, the National Association of the Fur 
Industry has compiled a glossary giving the 
names under which furs are advertised and sold. 


Preparation of Furs. The trapper does not 
prepare the pelts for market, but he must 
deliver them to the dealer in suitable con- 
dition for dressing and finishing. The skinning 
of trapped animals is an operation requiring 
great care, as any damage materially lowers the 
value of the pelt. In the piercing cold of 
the far north, the animals are generally frozen 
hard and stiff when removed from the trap. 
Before they can be skinned, they must be 
thawed in the hut of the trapper. The skins 
of all small animals, such as minks, martens, 
otters, foxes, and ermine are removed “closed.” 
With a sharp knife, a cut is made from the 
center of the hind claws up the leg, across the 
body, and down the other leg to the claws. 
The tail is skinned by forcibly removing the 
stump without cutting the skin, which is then 
turned inside out and removed from the body 
like a glove. The skin is stretched on a piece 
of wood of the proper shape, with the fur 
inside. The skins of larger animals, such as 
wolves and bears, are removed by being cut 
from the throat the full length of the body. 

Dressing and dyeing operations are largely 
trade secrets, but it is known that they are 
complicated and demand the skill of experts. 
Machinery for many of the processes has been 
perfected and is in general use, though some 
operations must always be done by hand. 
Fragile skins like that of the mole likewise re- 
quire special hand work. A dyed mink skin 
is subjected to the following operations by 
Canadian fur dressers (as given by the Can- 
adian Conservation Report ) : The skin is 
pounded, soaked to soften head, fleshed, 
flesh pickled, dried, drummed with sawdust, 
greased and pounded, stretched, drummed 
(sawdust), stretched, drummed (sawdust), 
stretched and beaten, dyed. b.m.w. 

Related Subjects. Most of the animals referred to in 
the foregoing article are described elsewhere in these vol- 
umes. For additional information, consult the following: 

Alaska Game (Game Laws) 

Canada Hibernation 

FURIES, Ju J riz, in Greek mythology, three 
sisters named Alecto, Tisiphone, and Megaera, 
who were attendants of Proserpina, the goddess 
of death and the underworld. They sprang 
from the blood of^ the wounded Uranus, and 
were noted for their hard hearts as well as the 
merciless manner in which they hurried the 
ghosts intrusted to their care over the fiery 
flood of the river Phlegethon to eternal tor- 
ment. Their heads were wreathed with ser- 
pents, and they watched remorselessly for every 
soul they could catch. Vergil says in describing 
Hades: 

, . . before the gate, 

By night and day, a wakeful Fury sate, 

The pale Tisiphone; a robe she wore, 

With all the pomp of horror, dy’d in gore. 



FURNISS 


FURLONG 2646 


FURLONG, an English term for the distance 
of forty rods, or one-eighth of a mile. It 
originally referred to the length of a furrow, 
which would ordinarily be the length of a 
field, but like other originally indefinite terms 
of measure, it gradually acquired a definite 
value. Among the old English writers, one- 
eighth of a mile of any of the world’s standards 
of measurement was called a furlong, and as 
early as the ninth century, the word was used 
in the sense of the Latin stadium , which was 
one-eighth of the Roman mile. The term is 
now little employed. See Mile; Denomi- 
nate Numbers. 

FURNACE, an enclosure or structure of 
metal, brick, earthenware, or other material, in 
which a fire developing great heat may be 
maintained. The heat is utilized for melting 
metals, heating a boiler, baking pottery, warm- 
ing a house, and for many other purposes. The 
furnace should be so 
constructed as to pro- 
vide the greatest pos- 
sible heat from the 
fuel consumed, and to 
concentrate the heat 
where it is most re- 
quired. The fire in 
ordinary air furnaces 
is kept burning by 
natural drafts. When 
extreme heat is re- 
quired, air is forced 
through the fire by 
bellows or blowing 
machines. Furnaces L. 



fitted with such de- electric ram ace 

vices are called blast 

Formdtir® £ 

metals, a reverberatory treating operations on- 
furnace is sometimes countered in the manu- 
used. In this device, facturing processes in in- 
tie to are forced 
against a low, arched 1850 F. 

roof, from which they 

are deflected to the objects to be melted. 

The furnaces mentioned above bum coal, 


coke, or wood. Those requiring gas fuel are 
becoming steadily more important, and have 
great advantages over those burning coke or 
coal. Gas leaves no ash ; it produces a very high 


temperature, and can be instantly lighted or 
extinguished. The newest development is a 
furnace which burns oil; this is described in 


the article Heating and Ventilation. 


Electric Furnace* The electric furnace, 
which is of recent invention, has proved so 
successful that it has revolutionized the steel 


industries, for by means of it,^a temperature 
far higher than that ordinarily reached in 
any of the older types of furnaces is easily 
obtained. To the reader without technical 
knowledge of such matters, it might seem that 


the temperature of 2000° obtainable in a non- 
electric furnace must be high enough for any 
process, but the worker with metals finds that 
there are various processes which can be 
satisfactorily carried on only by means of the 
3500° to 6ooo° temperature which the elec- 
tric furnace affords. Carborundum, graphite, 
high grades of iron and steel calcium, carbide, 
and aluminum are best produced in this intense 
heat. 

Electric furnaces are of two types — electro- 
lytic and incandescent. If the electric current 
passes through a liquid, the furnace is of the 
first-named type; if it passes through a solid, 
it is of the incandescent type. See Electric 
Heating. 

FURNESS, Horace Howard (1833-1912), 
an eminent American Shakespearean scholar 
who was credited with knowing more about 
Shakespeare, his plays, their sources and texts, 
than any other man since the days of that 
greatest of all dramatists. In 1871 lie published 
the first of his famous series, known as the 
Variorum Shakespeare , which included fifteen 
volumes, each a monument of patient study. 

Dr. Furness was born in Philadelphia, was 
educated at Harvard College and at Halle, in 
Germany, and was admitted to the bar in 
1859. lie represented the finest type of the 
leisurely scholar; but neither the deafness with 
which he was afflicted, nor his seclusion from 
the activities that make up modern life, could 
make him unsympathetic with his fellow men. 
It is said he always carried in his pocket a card 
upon which was written, u Don’t blame the 
driver.. It is not his fault. I am deaf.” 

FURNISS, Harry (1854-1925), a British 
caricaturist, author, and lecturer, was born at 
Wexford, Ireland, and educated in Dublin, 
where he studied art and edited a Schoolboy's 
Punch . Later, he went to London and con- 
tributed drawings to the London Illustrated 
News and Punch ; he joined the staff of the 
latter in 1884. His grotesque drawings of 
statesmen and politicians became popular lie- 
cause they were apt and amusing, and his 
illustrations of the parliamentary section of 
Punch , which he called Diary of Toby, M. P., 
were other features* His Royal Academy 
Guy'd, published annually as a supplement to 
Punch , and his volume of burlesques on the 
work of contemporary artists, _ called Royal 
Academy Antics , were outstanding successes. 
He made original and humorous Illustrations 
for a number of novels, fairy stories, the works 
of Dickens, and the centenary edition of 
Thackeray* 

Furniss toured the United States and the 
British Empire, lecturing, writing, and pro- 
ducing photoplays. His World War cartoons 
were numerous, but not as skilful as his earlier 
work. He published his memoirs, Confessions 
of a Caricaturist, in 190X* 
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JL URNITURE. The furnishings of the typical 
modem household are the result of little more 
than four centuries of furniture-making, for 
furniture in the present sense of the word is a 
development of our later civilization. Mar- 
bles, and such costly woods as cedar and ebony, 
and ivory, bronze, gold, silver, and precious 
stones have been used from earliest times in 
the construction and decoration of household 
furnishings, but even the most magnificent 
mansion of the ancient Egyptians, Assyrians, 
Greeks, or Romans lacked many of the familiar 
appliances found to-day in the humblest 
home. The chair, the couch, the table, and the 
bed were the principal articles of furniture 
used by ancient and medieval peoples. In 
Europe, fixed tables were the exception until 
the sixteenth century, the usual custom being 
to lay sets of boards across uprights when it 
was time to serve meals, and chairs did not 
become common until the seventeenth century. 
A modem householder would think the medi- 
eval castle of the European nobleman a mea- 
gerly furnished place indeed. 

The Notable French Periods. The awakened 
interest in all forms of art was extended to 
furniture during the period of the Renaissance 
(which see), and Florence, Rome, Venice, and 
Milan became important centers of cabinet- 
making. The Italian influence was felt espe- 
cially in France, where, during the reigns of 


Louis XIV, XV, and XVI, furniture of the 
most exquisite design was produced. Under 
the first of these three monarchs, the curved 
line in furniture became established; in the 
reign of Louis XV, the love of ornamentation 
reached its height, many of the cabinets, com- 
modes, bureaus, and bookcases of the period 
showing painted landscapes elaborate in design 
and brilliant in hue. Marvelous effects were 
also produced through carving, inlaid work, 
and the use of bronze or brass ornamentation. 
In this reign, also, there was a return to the 
straight line in furniture, which prevailed 
through the next period. Mahogany became 
the favorite wood of the cabinet-makers under 
Louis XVI, but gilded or enameled walnut 
was also used. Among the most notable 
achievements of this period are the Louis XVI 
chairs and sofas, with fluted, tapering legs, and 
carved frames enclosing beautiful tapestry 
backs. During the Napoleonic empire, grace, 
elegance, and refinement were replaced by 
heaviness and solidity; this is known as the 
period of decline. 

English Development. In England, as in 
France, the eighteenth century was a period 
of achievement in cabinet-making. Under the 
four Georges, from about 1715 to 1830, ma- 
hogany took the place of walnut and oak, 
previously used, and the furniture of the period 
shows a decided contrast to the massive 
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A chair, and cabriole and taper legs of tables. Two chairs in the characteristic Sheraton designs. 
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Laouis XVI 

square types especially 
characteristic of the Eliz- 
abethan Age. Grace and rBiwt & 

beauty mark the work of 
the three great masters of 
the Georgian period™ 

Thomas Chippendale |HpK^l2£| 

(died 1779), “the master jBl SBP!! BP1 ? 

of line”; George Heppel- 
white (died 1785), “the 
exponent of elegance”; 
and Thomas Sheraton _ 

(1751-1806), “the purist.” ID 

Each of these cabinet- 
makers set a fashion in 81 

furniture which has be- B, y * 

come an established ■ 

vogue. 

Chippendale’s chairs best represent his 
genius (see illustration). These are charac- 
terized by the curved leg (cabriole), with bail 
and claw foot, the outward-curving side frames 
of the back, and the top rail shaped more or 
less like a cupid’s bow. Especially beautiful 
in design are the centers of the backs, which 
he filled in with carved ribbon or lattice work, 
showing an almost limitless variety of figures. 
Chippendale’s name is also associated with 
china cabinets and bookcases with glass fronts, 
writing desks with glazed doors, settees beauti- 
fied by fretwork, and tables of various designs. 
His furniture is notable both for its solidity 
and its delicacy. 

In the construction of his chairs, Heppel- 
white, like Chippendale, produced his most 
characteristic designs. The backs are usually 
oval or shield-shaped, with decorative middle- 
pieces, and the legs are square and tapering. 
Exquisite proportion gives these chairs an ef- 


fect of remarkable elegance and refinement. 
Heppelwhite also perfected the sideboard in its 
modern English form, and his furniture shows 
the most tasteful use of inlay and veneers in 

I the history of English cabinet-making. To 
him, also, are attributed many choice urn 
stands, tea trays, chests, and caddies. 

Sheraton’s name is associated especially with 
furniture decorated with painting. He worked 
both in mahogany and in satinwood, and in 
his tasteful use of inlay, he was almost the 
equal of Heppelwhite. Practicability as well 
as beauty distinguishes his furniture. He in- 
vented a summer bed divided in the center in 
such a way as to permit a better circulation of 
air; a hollow-front sideboard; and the work 
B f table with a pouch of silk on each side, which is 

R still popular with housewives. His satinwood 

J m furniture consisted mainly of commodes, 

bureaus, small writing desks, toilet tables, and 
*** ’ 1 \wmm- other boudoir furnishings, many of which were 

exquisitely decorated with 
painted designs. 

Modern Taste in Furni- 
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Photo: Newark Museum, Newark, N. J. 

ALL OP THE FURNITURE IN THE ROOM IS OP METAL 

This group was assembled for exhibition purposes. Such furniture is so expensive that the manufacturers do 

not look for it to become popular. 


tations of “period” furniture to conform to the 
ideals of utility, comfort, and beauty are gen- 
erally in demand to-day. Simplicity is the 



INNER CONSTRUCTION OP AN UPHOLSTERED CHAIR 


criterion of beauty in the modern home of good 
taste and moderate means; it is exemplified in 
the simple “early American” designs which are 


now favored. The popularity of antique furni- 
ture also has done much to establish these de- 
signs. “Overstuffed” furniture, which reached 
the peak of its vogue shortly after the World 
War, is being modified, for it is obviously too 
bulky in appearance to suit the room of aver- 
age size. The practice of filling the house with 
useless bric-a-brac, wholly unattractive pic- 
tures and vases, and furniture that is weakly 
constructed and showily decorated, cannot 
be loo strongly condemned. Plain, well-made, 
artistic furniture, which can be easily kept in 
sanitary condition, lends dignity to the home. 

City Tendencies, The small apartments and 
small rooms which the increased value of hous- 
ing space has seemed to necessitate in cities 
in their turn influence furniture-manufactur- 
ing. Examples of this effect may be seen in 
the various types of beds which may be either 
folded up as divans or rolled away into a 
closet when not in rise. The tendency to limit 
space has also resulted in “built-in” furnish- 
ings, such as wall book-cases and “efficiency” 
kitchens, with their conveniences, which are 
installed when the building in constructed 
Popular Woods. Woods of darker finish are 

K sly supplanting the once popular oak for 
ouse furniture. Walnut is one of the most 
(Continued on page 2654.) 
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Furniture In the MnWne. (4) The hot-room, where the finishes are dried. Regulation o£ temperature is 
hnperative, sotherewiu not be blistering or under-drying. ( S ) Inspecting fabrics: every imperfection is 
1 marked. The machine measures, sprays, and rerolls. The spray is a moth destroyer. 
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Furniture in the Making, (6) Cutting upholstery fabrics by hand, ( 7 ) Cutting several layers of fabrics by 
machinery, at one operation, (8) In this room the finished frames and cut fabrics meet, 
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Furniture in the Making. 

stuffing machine* 


Co) Interlacing webbing in the seat, and tying the springs, (10) Spring cushion- 
'll t) Dry-steaming mohair, to freshen it and remove marks and creases. 

3653 


FURNXVALL 


2654 


FYLES 


popular cabinet woods, and mahogany, curly 
birch, and maple are also used extensively. 
These woods are so expensive that veneering 
is employed for almost the entire furniture 
output (see Veneer). 

The American Furniture Industry. There 
are in the United States about 3,200 factories 
for the manufacture of furniture. The three 
leading states in the industry are, in order, New 
York, Michigan, and Illinois, the two latter be- 
ing practically equal in value of products. 
The chief centers for the manufacture of furni- 
ture are New York, Chicago, Grand Rapids 
(Mich.), Philadelphia, Saint Louis, and Boston. 
Until about 1900, Grand Rapids was the great- 
est furniture manufacturing city in the 
world. B.M.w. 

FUR'NIVALL, Frederick James (1825- 
1910), an English philologist and one of the 
most influential workers in the history of Eng- 
lish scholarship. He will be remembered 
through his success in founding, for the publi- 
cation of texts, The Early English Text So- 
ciety, The Chaucer Society, The Ballad So- 
ciety, The New Shakespeare Society, The 
Browning Society, The Wycliffe Society, and 
The Shelley Society. Chiefly through the 
medium of these societies, he edited numerous 
manuscripts, including his monumental work — 
the Six-Text edition of Chaucer’s Canterbury 
Tales. He likewise edited a series of forty- 
three facsimiles of the quartos of Shake- 
speare’s plays, a work which won for him his 
greatest distinction, from an American stand- 
point. Dr. Furnivall was born at Egham, in 
Surrey, and was educated at University Col- 
lege, London, and at Cambridge. 

FUR SEAL. See Seal, subtitle; Fur and 
Fur Trade. 


FUSE, fuze, an abbreviation of fusil, mean- 
ing a gun , is the name given to many devices 
used for discharging explosives in guns, shells, 
and mines. The simplest form of fuse is made 
of waterproofed jute yarn spun round a core of 
explosive powder. The explosive is usually 
of gunpowder, mixed with chemicals to make 
it burn slowly. One end of the fuse is con- 
nected with the charge to be exploded, the 
other end being ignited. The fuse burns until 
the sparks reach the charge, when the ex- 
plosion occurs. Ordinary fuse of the type 
mentioned above burns at the rate of one foot 
in half a minute. All blasting operations for- 
merly were thus timed by regulating the length 
of fuse, but charges are now usually flred by 
electric fuses. A metal cylinder, containing two 
copper wires connected by a very fine fusible 
wire, is Ailed with explosive and placed in the 
blasting charge. An electric current is sent 
through the wires, causing the thin connecting 
wire to fuse and produce a spark which sets 
Are to the charge. Sec Explosives. 

FUSELAGE, fiT ze lajc . See Aircraft 

(Table of Aeronautical Terms). 

FUSEL OIL, sometimes called potato spirit , 
is an impurity in spirits distilled from fermented 
potatoes, rye, barley, and other vegetable 
matter. It is a colorless, limpid fluid, with a 
disagreeable odor. Among other uses, it is 
valuable in making essential oils and varnishes. 

FUSIBLE METALS. See Bismuth. 

FUSING POINT. Sec Melting Point; 
Freezing. 

FUST, foost, a variant of Faust. See 
Faust, Johann, 

FUTURES, Dealing in. See Board of 
Trade. 

FYLES, Franklin. See Hail Columbia, 
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G is the seventh letter in the English alphabet, and 
was derived, like almost all the others, from the Phoeni- 
cian. The name for G in that language was gimelj or 
gamel , which meant that most important of all animals 
at the time, the camel, and the letter itself was at first 
probably a rude picture of a camel. Later, it was more 
and more carelessly drawn, until it looked much like the figure 7, and this symbol the 
Greeks, who borrowed the letter and saw in it no relation to any animal, turned around 
(see C). Their gamma , like the Phoenician gamel , had only the hard sound of G , as in go, 
but the Romans, when they borrowed it, made it stand for that sound and the sound of 
hard c , as well. The Romans also made it a curved letter, so that it looked like the modem 
C, and gradually, as they distinguished between the two sounds it bore, they added a 
little bar below the opening to show that one was G and one was C. 

In English, the letter has two distinct sounds, the so-called soft sound, as in gem, and 
the hard, as in gave. Most commonly, the hard sound is given before the vowels a, 0, and 
u, as in gale , got , gull, and at the end of a word, as in big ; the soft sound occurs before 
e, i, and y, as in gentle, gist. To this rule there are numerous exceptions. 




GABARDINE, sometimes spelled gaberdine. 
A wool or cotton fabric resembling ship cord. 
It may have a worsted, hard, smooth finish, or a 
dull, soft surface, like woolen. It wears shiny, 
otherwise has excellent wearing qualities, and 
is used for dresses and suits. It has a twill 
weave. 

In the Middle Ages, this was a long coat or 
cloak, worn by Jews. Its origin is uncertain, 
but gabardine was a frock worn by pilgrims. 
In the Merchant of Venice, Shy lock says: 

You call me Misbeliever, cut-throat dog, 

And spit upon my Jewish gabardine. 

GABBRO, gab r roh. See Igneous Rocks. 
GABERS, ga' burz, a variant of Ghebers 
(which see). 

GABES, gah' bes . See Tunisia. 

GABLE. When a building has a “peaked” 
or sloping roof, there is formed at each end 
a triangle between the eaves and the ridge 
of the roof. This triangular upper part of 
the end wall is called a gable — a name which 
comes from an old Celtic word meaning fork. 
In his poem Evangeline, Longfellow writes, 
in describing the picturesque homes of the Aca- 
dian peasants: 

Thatched were the roofs, with dormer windows; and 
gables projecting 

Over the basement below protected and shaded the 
doorway 


Gables were extremely popular with medi- 
eval builders, and in many old European cities 
— such as Brussels, Bruges, Antwerp, Louvain, 



GABLE OF ELIZABETHAN PERIOD 


and Nuremberg— the traveler will still see 
steep-roofed houses and town-halls that were 
built during the fourteenth and fifteenth cen- 


2655 





turies, their quaintly ornamented gables lacing 
the street instead of being at right angles to 
it, as is the usual custom in our day. In the 
gables of Holland, Belgium, and Germany espe- 
cially, square indentations called corbie steps 
were frequently cut into the sides of the tri- 
angle, making what is known as a crow gable or 
stepped gable. 

The use of the gable in American colonial 
times, and later, is suggested by Hawthorne's 
famous tale— The Bouse of the Seven Gables. 
In modern American architecture, the popular- 
ity of the English style has introduced many 


attractive modifications of the gabled roof. 
See Roofs. 

GABRIEL, in Bible story, was the favorite 
of the seven archangels of Jehovah, and the 
one chosen to carry His messages to mortals* 
The name, which means hero of God, Indicates 
how well fitted this angel was to inspire with 
courage and faith the person to whom he 
carried the message. We first hear of Gabriel 
in the eighth and ninth chapters of Daniel, 
when he interprets the prophet's •■vision of the 
ram and the he-goat, and • later brings the 
explanation of the seventy weeks* 




GAD 


GADWALL 
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In the New Testament, he foretells to 
Zacharias the birth of John the Baptist, Luke 1, 
.19, and to Mary the birth of Christ, Luke 1, 26. 

The Annunciation. The announcement of Christ's 
coming birth to the Virgin Mary by the angel Ga- 
briel has been represented in art by many great mas- 
ters. These paintings, which bear the name The 
Annunciation , are described in these volumes under 
that title. One is shown herewith, page 2656. 

GAD, seventh son of Jacob by the handmaid 
of Leah, whose name was Zilpah. He was the 
founder of an Israelitish tribe, which at the 
exodus from Egypt consisted of over forty 
thousand fighting men. Gilead, a mountainous 
district, was the territory of this tribe. 

GADFLY. See Horse Fly. 

GADOLINIUM. See Chemistry (The Ele- 
ments). 

GADSDEN, Ala. See Alabama (back of 
map) . 

GADSDEN PURCHASE. On June 30, 1854, 
a treaty of sale was ratified, wherein the 
United States purchased land, south of the 
Gila River in Arizona and in New Mexico, 
from Mexico for $10,000,000. James Gadsden, 
United States minister to Mexico, conducted 



THE GADSDEN PURCHASE 

the treaty negotiations with Santa Anna, and 
the sale met with so much opposition in Mex- 
ico that Santa Anna was banished from his 
country the following year. The purchase was 
made to settle a dispute over the boundary 
line between Mexico and the United States, 
growing out of the treaty which closed the 
Mexican. War, and by it the latter country 
acquired 45,535 square miles of territory. See 
Mexican War. 

GADSHILL. See Dickens, Charles. 

GAD SKI, gahtf $ke, Johanna W. Tauscher 
(1871- ), a German soprano, whose power- 

ful voice and wonderful dramatic ability won 
her ' fame 1 in , many Wagnerian rdles. She 
was born and educated in Prussia, and after 
making her d6but in Berlin at the age of seven- 
teen, as Undine in Lortring’s opera of that 
name, she was engaged there to sing during 
each' season for the next, four years. In 1892 
she married H. Tauscher, an -officer in the Aus- 
trian army, but continued her public work, 



After touring in Holland and Germany, she 
made a brilliantly successful debut in Lohen- 
grin at the New 
York Metropolitan 
Opera House in j 
1895, under Walter 
Damrosch. In 1898 
she joined the Met- 
ropolitan Opera 
Company, and sub- 
sequently sang in 
nearly every large 
city in Europe and 
America. Her deep, 
rich voice and com- 
manding presence, as 
well as her power to 
enter into the per- 
sonality of the char- 
acter she portrayed, invariably thrilled her 
audiences. 

GADWALL, or GRAY DUCK, a favorite 
game bird of the northern hemisphere, much 
esteemed for the table. It is black and white, 
marked with brown, and is from twenty to 
twenty-two inches long, being slightly smaller 
than the mallard, which it resembles in voice 
and habits. Shy and fearful of enemies, it 
sleeps in the grasses of shallow lakes and ponds 
in midday, and feeds during morning and eve- 
ning twilight on grains and small water animals. 
In its grassy nest it lays eight to twelve 
creamy- white eggs. In America, the gad wall 
breeds from Southern British Columbia, 


MADAME GADSK1 



THE GADWALL 


Central Alberta, and Western Manitoba south 
to states north of Kentucky, migrating in 
winter to the Gulf states. To sportsmen of 
the Atlantic coast, this bird is practically un- 
* known. See, Duck. d.l. 

Scientific Name. The gadwall belongs to ^ the' 
family It m known scientifically as Chau» 



GAEA 


GAILLARD CUT 
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GAEA, je' ah, the mythological name of the 
Earth. See Geology (Nature and Scope); 
Mythology; Hesperddes; Uranus. 

GAEL, gale, the name of that branch of the 
Celtic race inhabiting the Highlands of Scot- 
land, Ireland, and the Isle of Man. The High- 
landers of Scotland call themselves the Gaels 
of Albion, while the Celts of Ireland style 
themselves the Gaels of Erin. The term Gaelic 
is applied by some to the Irish language in 
general, but by others is restricted to the 
Celtic dialect spoken in the Highlands. See 
Celts. 

GAELIC, gale' ik. See Celts; Gael. 

GAELIC LANGUAGE. The ancient tribes 
which spoke this language were known as 
Scoti, and by that name the Romans knew 
them. The language includes the Irish, Manx, 
and Scottish Gaelic. The principal home of the 
Gaelic people was in Ireland, where, at the 
beginning of the sixth century, a new colony 
of these Scots settled. These were followed 
sixty years later by Columba’s mission to 
Iona. Later, the term Scot was applied to 
Teutonic tribes in Scotland, and it became 
customary to speak of their language, Gaelic, 
as Irish. The Scots now differentiate Gaelic as 
Scottish, Irish, or Manx Gaelic. 

Gaelic was spoken in Galloway in Queen 
Mary’s reign, and there are districts that never 
abandoned the tongue. Ireland and Gaelic 
Scotland were one for some three hundred 
years, but Scotland was influenced by Norse 
and Pictish influences, which were felt in the 
language. The difference is more a variation 
of dialect than anything else. Gaelic has 
adopted the Roman alphabet, but the old 
Irish has its own characters. There is con- 
siderable difference between written and 
spoken Gaelic, which Highland authors have 
endeavored to overcome. Both Scottish and 
Irish Gaelic have borrowed heavily from the 
Latin and English, Scottish Gaelic tending to 
throw the accent as far back as possible, the 
Irish stressing the root syllable of the word. 

Gaelic Literature. Prior to the tenth cen- 
tury, only about a dozen Gaelic books appeared 
in the British Isles, although two hundred 
manuscripts of this period have been preserved 
on the continent. Adaman’s Life of Columba 
was written in Iona before a.d. 713; The Book 
of Deer, a manuscript of the ninth century, is 
in Cambridge, England. The subject matter 
of many of the Gaelic manuscripts is of a 
religious nature, such as the lives of the saints. 
Gaelic poetry is all lyric, with smooth, flowing 
lines. The language is exaggerated, and 
frequently inflated, and in Scottish Gaelic, 
witty. In the latter, there is evidence of a lack 
of annals, two folios of Irish events (1360-1402) 
and the history of the Macdonalds being 
about all of an historical nature that is repre- 
sented, One-third of the Scottish collection is 


medical. The first book printed in a Gaelic 
dialect was John Knox’s Liturgy , translated 
and published in 1567. Up to the eighteenth 
century not more than twenty books were 
published in Gaelic; there are now hundreds. 
A Gaelic vocabulary was published in 1741. 
From that date to the present, there has been 
a very considerable production of literature 
in Gaelic. Due to the influence of the Gaelic 
League, there are a number of newspapers in 
Ireland now being published in Gaelic.’ 

GAGE, Thomas (1721-1787), an English gen- 
eral who became famous as the colonial mili- 
tary governor of Massachusetts. Under his 
command, the Revolutionary War was begun. 
He received a lieu- 
tenant’s commission 
in the English army 
in 1741, and accom- 
panied Braddock to 
America in 1754. 

Gage was with that 
general when he 
marched his army 
through the wildei*- 
ness as though he 
were on a parade 
ground, and was am- 
bushed by the In- 
dians. He raised a 
regiment of troops in 
1758, and com- 
manded it in the Ti~ 
conderoga siege un- 
der Amherst, who made him governor of Mont- 
real in 1760. From 1763 to 1772, he was chief 
of the English forces in America, but later 
returned to England. 

In 1768 General Gage was ordered to return 
to Boston for stricter enforcement of the Boston 
Port Bill and the Stamp Act, as King George 
had found that money was not coming in fast 
enough for the support of his army in America. 
He found the Bostonians undaunted. His 
troops took delight even in demolishing the 
snow forts and skating places of the small 
boys of the town. When the patience of the 
latter , was lexhausted, they called in a body 
on the general and demanded that he make his 
soldiers let their playgrounds alone. He com- 
plied with their request, adding, “Even the 
children make demands for their rights.” The 
first battle of the Revolution was fought 
through his order to seize the military stores at 
Concord, and when, after the Battle of Bunker 
Hill in 1775, the British were nearly defeated, 
Gage was recalled and Howe was assigned to 
his command. 

Related Subjects. The reader h referred In th#»t voL 
umes to the following articles; 

Bouton Port Bill Revolutionary War 

Howe (Sir William) Stamp Act 

GAILLARD CUT. See Panama Canal. 
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GAINESVILLE, Fla. See Florida (back 
of map); Florida (Education). 

GAINSBOROUGH, gaynz' b'roh, Thomas 

(1727-1788), an emi- 

nent English painter, j 7.- '■ . . • 

one of the foremost f . ‘ _ ' . ; : - 

in^ portraiture, and : ' 

lat^ tO ^ E ’ h< “ to: Brown Bros. 

Sudbury , where, at thomas Gainsborough 
the age of twenty, he From the painting by him- 
married a Miss Mar- self ’ 

garet Burr, a sweet-tempered lady, who was 
destined to be a good influence in his life. 
Assured of com- 
fort through Mrs. 

Gainsborough's 
dowry, the young 
people settled in 
Ipswich. Here, 
for fourteen 
years, Gains- 
borough painted 
steadily; land- 
scapes chiefly, 
portraits when he 
had sitters. In 
1760 he removed 
to Bath, where he 
soon was receiving 
orders for por- 
traits from the 
most fashionable 
people of the 
place. Prosperity 
and a reputation 
now were his, and 
in London, where 
he resided from 
1774, he had as 
sitters George III 
and the queen, as 
well as famous 
beauties of society 
and the theater. 

He died of cancer 
at the height of his 
career. Gains- 
borough was 
elected one of the 
original members of the Royal Academy, but 
never exhibited there after 1784, because he 


was dissatisfied with the location assigned 
some of his portraits in the exhibition of that 
year. 

Summary of His Work. As a portrait painter, 
Gainsborough was distinguished for his ability to 
create a truthful likeness, both of form and of person- 
ality. His color is fresh and cool, and his portraits 
have a nobility and grace that charm. Of the more 
than 200 that he painted, the best include Mrs. Sid- 
dons , London National Gallery; Perdita Robinson , 
Wallace Collection; Mrs. Graham , Edinburgh Na- 
tional Gallery; the Blue Boy , purchased in 1928 by 
an American for $800,000, and placed in the Hunting- 
ton collection in California; and Georgiana , Duchess 
of Devonshire , Morgan Collection, Metropolitan Mu- 
seum. His landscapes, masterly examples of the 
naturalistic method, are always touched with melan- 
choly. Wagon and Horses Passing a Brook, in the 
National Gallery, London, is a characteristic example. 

GAIUS PLINIUS. See Pliny (The Elder). 

GALAHAD, Sir. In the legends of King 
Arthur, Sir Galahad was the noblest of the 
Knights of the Round Table, and the one who 
had the most important part in the quest for 
the sacred cup from which Christ drank at 
the Last Supper. This knight is pictured in 

art, narrative, and 
poetry as the type 
of ideal manhood, 
set apart from 
other men because 
of his wonderful 
strength and 
purity. This con- 
ception finds 
appropriate ex- 
pression in the 
familiar lines from 
Tennyson's Sir 
Galahad : 

My good blade 
carves the casques 
of men, 

My tough lance 
thrusteth sure, 

My strength is as the 
strength of ten 
Because my heart 
is pure. 

The different 
versions of the Sir 
Galahad legend 
vary in many de- 
tails. He is repre- 
sented as the son 
of Sir Lancelot 
and Elaine, and as 
created by en- 
chantment. In 
the stories of Sir 
Thomas Malory, 
Sir Galahad, Sir 
Bors, and Sir Percival are permitted to see the 
Holy Grail, after which the soul of Sir Galahad 


THXC FAMOUS SIDDONS PORTRAIT 

This is a typical example of Gainsborough’s art. It hangs in the 
National Gallery, London. 


GALAPAGOS ISLANDS 


2660 


GALAPAGOS ISLANDS 



departs to heaven. “Then it seemed to the 
two knights that there came a hand from 
heaven and bore away the holy vessel. And 
since that time, 
there was never 
any man so bold 
as to say he had 
seen the Holy 
Grail.” 

In Tennyson’s 
Idylls of the King, 

Sir Galahad, on 
the last day of his 
quest, saw rising 
up before him, and 
stretching out to- 
ward a great sea, 
a bridge of a thou- 
sand piers, each 
of which, as he 
crossed, became a 
sweeping mass of 
flame. When he 
had passed far out 
on the great sea, 
he was drawn into 
a celestial city 
whose spires and 
gateways gleamed 
white hke pearls, 
and over which, 
in a mist of won- 
drous beauty, 
floated the Holy 
Grail. 

Related Subjects. 

The reader is referred 
in these volumes to 
the following articles; 

Holy Grail 

Idylls of the King 

Lancelot 

Malory, Sir Thomas 

Parsifal 

Round Table 

GALAPAGOS, 

gah lah ' pah gos , 

ISLANDS. Called 
the strangest is- 
lands in the world, 
these are a region 
on which man is 
almost unknown, 
and where reptiles 
of great size have 
survived. The 
Galapagos lie in the Pacific Ocean, directly 
across the equator, 600 miles west of Ecuador, 
to which they belong. Officially, the islands 
are now called Colon. See Ecuador. 

In the early days, they were known as the 
Enchanted Isles. Buccaneers buried their 
booty there; whalers passed them; castaway^ 
found them a refuge; mutineers were left there 


to languish. Robinson Crusoe (Alexander 
Selkirk) visited them after his rescue from 
Juan Fernandez. A wealth of Old-World 

romance clings to 
them, but life to 
the few residents 
is calm. 

The islands are 
little more than 
volcanic peaks. 
They are the 
abode of the rare, 
flightless cormo- 
rant, the penguin 
(popularly be- 
lieved to inhabit 
only south-polar 
regions), varia- 
* tions of the mock- 
ing bird else- 
where unknown, 
herons, and boo- 
bies. Great tur- 
tles weighing 500 
pounds yet exist, 
and the Spanish 
word for them 
(galapagos) gave 
the islands their 
name. There are 
hosts of scarlet 
crabs, identical 
with Atlantic spe- 
cies from which 
they have been 
separated for pos- 
sibly 35,000,000 
years. Most fan- 
tastic of all are 
thousands of igua- 
nas, many of them 
four feet in length* 
These animals are 
not afraid of man; 
visiting scientists 
have handled 
those not repul- 
sive, such as baby 
seals and pen- 
guins, while the 
parents looked on 
without concern. 
In 1858 these 
islands were ex* 
plored by Charles 
Robert Darwin (which see) during the voyage 
of the Beagle, and they figure largely in his 
writings on the evolution of, animals, (see 
Evolution). For the reasons named above,, 
the group has always been interesting. 

One island is' sparsely settled (500 popula- 
tion) pit has a resident governor and a wireless 
station* 


SIR GALAHAD 


Reproduced from the painting by Watts, Ellen Terry, the 
actress, while the wife of Watts, was the model for the Galahad 
of the picture. 


GALATA 


GALE 
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GALATA, gah' lah tah. See Constanti- 
nople. 

GALATEA, gal a te r ah , the sea nymph of 
classic mythology, the daughter of Nereus and 
Doris, often called the queen of the sea . Ugly, 
one-eyed Polyphemus loved her, but she gave 
herself to the Sicilian shepherd, Acis. Enraged 
at this, the monster, surprising them one day, 
crushed Acis beneath a rock, whereupon he 
was changed into a stream that flowed to sea 
to meet the beloved Galatea. The story of 
another Galatea is told under the title 
Pygmalion. 


In Music and Art. The story of Galatea inspired 
Raphael’s fresco, The Triumph of Galatea, in the Villa 
Farnesina at Rome, Handel’s melodious secular ora- 
torio, Acis and Galatea, and works of less noted poets 
and sculptors. 


GALATIA, gala ' shi ah. In 277 b.c. Nico- 
medes, king of Bithynia, invited three tribes 



of Gauls to aid 
him in conquer- 
ing his brother. 

After accom- 
plishing this 
feat, the Gauls 
settled in Cen- 
tral Asia Minor 
(which see) , the 
territory receiv- 
ing the name 
Galatia from 
them. The 
boundaries are 
shown on the 
map. The Gauls 
shunned the cities as places of residence and 
occupied the country, but they exacted tribute 
from the inhabitants of the cities. In 189 b.c. 
the Roman consul, assisted by Eumenes, king 
of Pergamum, partially conquered them, but 
in 26 B.c. Augustus made their country a Ro- 
man province. The apostle Paul visited Ga- 
latia twice (. Acts xvi, 6; xviii, 23) and later 
wrote a letter to the people of the country, 
known as Paul’s Epistle to the Galatians . 
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Epistle to the Galatians. When the Apostle Paul 
heard that the Jews had tried to make the Galatians 
think that he was not an apostle of God with a divine 
message, he wrote a letter to them. It will be known 
as long as the world stands as the Epistle to the Gala- 
tians, and is the ninth book of the New Testament. 
After expressing surprise that the people have so soon 
abandoned him and the Gospel, Paul defends himself 
against unjust criticism and warns them against those 
who wish them to keep the Law of Moses. He tells 
them to be kind to those who have done wrong and 
to help each other, guiding and encouraging them to 
follow Christ and His teachings* 

GALAXY, gaV ah sie. See Milky Way; 
Star (Stars in Space)* 

GALBA, Servius Sulpicixjs (3 b.c*~aj>. 69), 
was a Roman emperor who came of a noble 


and wealthy family, land in his early years 
gave promise of remarkable ability. As gen- 
eral in Germany and proconsul to Africa, he 
conducted successful campaigns which brought 
him triumphal honors. He then retired from 
public life until a.d. 61, when Nero appointed 
him general in Spain. There he incurred the 
displeasure of the emperor, who secretly ordered 
him to be assassinated. Hearing of this, 
Galba revolted, and on the death of Nero, in 
a.d. 68, assumed the title of Caesar and has- 
tened to Rome. His reign was short, as he 
soon became unpopular because of his weak- 
ness and miserly ways; in an attempt to quell 
a revolt, he was attacked and slain. See 
Nero; Triumph. 

GALDHOPIGGEN. See Norway. 

GALE, Leonard. See Morse, Samuel 
F. B. 


GALE, Zona (1874- ), since June, 1928, 

Mrs. W. L. Breese, an American novelist 
skilled in the delineation of special types of 
character. She was bom in Portage, Wis. 
After her graduation 
from the state uni- 
versity, in 1895, she 
began newspaper work 
in Milwaukee, and 
from 1901 to 1904 was 
a reporter for the New 
York World. In the 
midst of her arduous 
and varied duties, she 
found time to write 
poems and short 
stories, proving her- 
self an author of out- 
standing merit. In 
1904 she returned to 
Portage, there to re- 
side with her mother until her marriage. Miss 
Gale is keenly interested in Wisconsin politics. 
She became a member of the Board of Regents 
of the university, actively promoted the Presi- 
dential campaign of the late Senator LaFollette, 
and is an enthusiastic supporter of his principles. 

In Miss Gale’s earlier stories she exhibits 
sentimentality and verboseness, and it is in- 
teresting to trace her progress from this vein 
to her later extreme condensation, notable in 
Miss Lulu Beit, and especially in Faint 
Perfume , In the latter, there are chapters that 
are hardly more than outlines, giving one the 
impression of a cameo-like clarity and perfec- 
tion. 



Photo: U & U 
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Her Principal Works. The dramatization of Miss 
Lula Belt won the Pulitzer prize of roar, and Mister 
Pitt , the dramatization of her lengthy novel Birth, 
was produced in New York City in 1924* Other 
works .include The Loves of Pdhas and Ettarre, 
Friendship Village Storm , Mothers to M en, Pref- 
ace to a Life, and Borgia . She contributes to maga- 
zines, and has syndicated her “storiettes’* in the news- 
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papers. A collection of short stories entitled Yellow 
Gentians and Blue was published in 1927. 

GALEN, or GALENUS, Claudius (a.d. 
130-200), a celebrated Greek physician and the 
most versatile writer of his day on medical 
subjects. He is said to have written 500 trea- 
tises on medicine, logic, grammar, and ethics. 
Only eighty-three of those attributed to him 
are now acknowledged as genuine; some of 
the remainder are doubtful, and others are 
obviously spurious. Galen was so successful 
as a physician that he earned the name of 
wonder worker. He was appointed physician to 
the Emperor Marcus Aurelius, and, later, to 
his son and successor, Commodus. Until the 
sixteenth century, he was regarded as the 
highest authority on matters relating to anat- 
omy and physiology. 

GALENA^ or LEAD GLANCE, the most 
important ore of lead. It is a sulphide of lead, 
containing, when pure, about 86.6 parts of 
lead to 13 .4 parts of sulphur by weight. Galena 
is a heavy, brittle, lead-gray mineral with a 
metallic luster. It is abundantly distributed 
in beds and in veins, and is found in fibrous, 
granular, and crystalline forms. The chief 
galena localities include Mexico, Spain, Canada, 
the Harz Mountains (Germany), Missouri, 
Utah, Idaho, Oklahoma, Colorado, and Mon- 
tana. In Canada it is mined in British Colum- 
bia and Ontario. Galena containing a con- 
siderable proportion of silver is known as 
argentiferous galena , and is sometimes worked 
for this metal. Coarsely grained galena, used 
for glazing pottery, is known as potters’ ore . 
See Lead. a.n.w. 

Chemical Formula. The formula for galena is PbS ; 
that is, a molecule contains one atom each of lead (in 
Latin, plumbum ) and sulphur. 

GALERIUS. See Diocletian. 

GALESBURG, III. See Illinois (back of 
map). 

GALICIA, gah lish' ih ah, the southern dis- 
trict of Poland, formerly an Austrian, crown- 
land. It covers about 30,000 square miles, and 
extends along the northern slopes of the Car- 
pathian Mountains and down through the 
foothills to the broad valleys of the Dniester 
and the Vistula rivers; to the east lies the 
Russian Ukraine, and to the south and west 
are Rumania and Czechoslovakia. 

The country is drained by the Truth, San, 
Dunajec, and Bug rivers, as well as by the 
Vistula and Dniester, and is noted for its 
numerous mineral springs. The climate is 
severe, the short summer being intensely hot 
and the cold of winter very penetrating. 
Lemberg, the former capital, and Cracow are 
the principal cities of the province. See 
Poland (Cities). 

Of the districts of Poland which have been 
restored, that of Austrian Poland, or Galicia, 


is probably the least advanced agriculturally. 
The flocks and herds and lands were ravaged 
by the fierce battles which raged across the 
district during the World War, and the people 
are handicapped by extreme poverty. Hay, 
wheat, maize, potatoes, and sugar beets are 
important crops. There is a beginning of 
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manufacturing in the district’s woolen mills, 
and the country has abundant timber resources. 

Salt, coal, and petroleum are the chief min- 
eral products; some of the richest petroleum 
fields in Europe are found in the Carpathian 
range, although the output is less than that 
before the war. The rock-salt deposits of Wie- 
liczka are famous. 

History. Galicia was a part of Poland until 
the first partition of the country, in 1772, 
when it became a possession of Austria. During 
the World War, it was the scene of terrible 
fighting between the Russian and Austro- 
German armies. Though overrun by the 
Russians and held by them until the spring 
of 1915, the crownland was reconquered 
by the opposing forces in their spectacular 
drive toward Warsaw. One of the outstanding 
features of this campaign was the assault 
on the fortified town of Przemvsl, which sur- 
rendered to the Russians in March, 1915, after 
a siege of 185 days, and was recaptured by the 
Austro-German armies the following June. 
Lemberg (also called Lwow), was another 
center of desperate fighting. 

After the collapse of the Dual Monarchy of 
Austria-Hungary, the future of Galicia was a 
source of continued dispute. According to 
population, the province is divided naturally 
into two parts. West Galicia is inhabited by "a 
majority of Poles and was assigned to Poland 
in 1919 by the League of Nations. East of 
Przemysl, a large proportion of the people 
were Ruthenes (Ukrainians), and thus racially 
related to the people of Russian Ukraine* 
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Ruthenians (from both Galicia and Russia) 
and Poles disputed the territory of Eastern 
Galicia violently, and Poland at last occupied 
the district and treated it as far as possible 
as an integral part of its country. Finally, 
in 1923, it was given to Poland by the aided 
and associated powers, after it had been occu- 


the east and the Mediterranean Sea on the 
west. It is now included in Syria, liberated 
after the World War from Turkish misgovern- 
ment (see Syria). It has a worldwide religious 
interest, which it will never lose, for Nazareth, 
Cana, Nain, and others of its cities were the 
scenes of many important events during 
Christ’s ministry on earth. The inhabitants of 
this locality, on account of their ignorance, 
peculiar dialect, and rather lax religious senti- 
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VIEWS OF TIBERIAS, ON THE SEA OF GALILEE 

In the upper picture are shown ruins of the old Roman walls, jutting into the sea. 


pied by Poland for four years, in accordance 
with an earlier decision of the same group. 

At first, absorbed in their hard-won nation- 
ality, the Poles did not observe the rights of 
national minorities within their country. As 
reconstruction and organization progressed, 
however, a voice in the government and 
provisions for the use of their own language 
in schools and courts were promised the still 
rebellious Ruthenians. 

[A further study of Galicia, including its people and re- 
sources, may be made by reference in these volumes to the 
article Poland.] 

GALILEE. At the beginning of the Chris- 
tian Era, Galilee was the most northern division 
of Palestine, lying between the River Jordan on 


meats, were scorned by the ancient Jews, who, 
in derision, referred to the Christians as 
“Galileans.” After the destruction of Jeru- 
salem, however, the formerly despised region 
harbored many Jewish refugees, and became 
the center of a number of schools for the educa- 
tion of rabbis. 

Sea of Galilee, in Biblical history also called the 
Lake of Gennesaret and the Sea of Tiberias, is 
an oval-shaped body of water in the north of Pales- 
tine, Through it flows the River Jordan. No other 
sea or lake in all history has held for so many hun- 
dreds of years the reverent attention of the Christian 
world, for it was intimately associated with the lives 
of Christ and His disciples. 

The sea is nineteen miles long by six miles broad, 
and is supposed to have been formed by volcanic 
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forces. Once there were nine flourishing cities on its 
shores, and it was the center of an extensive fishing 
industry, but its vicinity is barren and practically 
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Galilee is represented in the darkest color on the map. 

deserted. Only two of the towns which flourished in 
Bible times yet survive — Magdala and Tiberias- — but 
these are now almost in ruins. 

GALILEO, gal ih le f o (1564-1642), one of the 
first scientific astronomers, was bom at Pisa, 
and as a yonth began to study medicine and 
the principles of Aristotle's philosophy in the 
university of that city. Galileo, the name which 
he bears by virtue of 
custom, is a short- 
ened form of his real 
name, Galileo Gal- 
ilei, which he did 
not like. Not con- 
tent to follow the 
beaten path of learn- 
ing, at the age of 
eighteen he made an 
important discovery 
quite outside his reg- 
ular course of study. 

The great lamp hang- 
ing from the roof of 
the cathedral at Pisa 
was one day acci- 
dentally set in mo- 
tion, and as Galileo watched it swinging to and 
fro, he was so impressed by the regularity of its 
movements that he conceived the idea of a 
simple pendulum used for the measurement 
of time. This discovery he turned to good 


account years later in the construction of a 
clock for astronomical purposes. 

About the same time, he abandoned the 
study of medicine for that of mathematics, a 
subject which opened up to him a new field 
of research that gave him untold delight. 
Though for lack of funds he was obliged to 
leave the university in 1585, he continued his 
mathematical studies in private, the first re- 
sults of his investigations being his invention 
of a balance for weighing substances in water. 



THE GALILEO CHANDELIER 

This lamp, suspended from the ceiling of the Pisa 
cathedral, gave the great astronomer the idea of the 
laws of the pendulum. 

By 1589 his achievements had won him such 
renown that he was appointed professor of 
mathematics in the University of Pisa, where 
he remained for two years. During this period, 
he discovered the law that all failing bodies, 
regardless of their weight, travel through air 
with the same rate of speed. Galileo proved 
the truth of his theory by dropping balls of 
different weights from the leaning Tower of 
Pisa, but his success only brought him Into 
disfavor with the followers of Aristotle, whose 
faces were turned toward the ''past, and he 
found it advisable to resign Ms professorship 
in 1591. 

The following year he accepted an invitation 
to lecture on mathematics in 'the University of 
Padua, and there he remained for eighteen 
years. His sojourn at Padua was a period of 
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triumph and prosperity, and students from all 
parts of Europe came in vast numbers to hear 
his lectures. He was then at the height of his 
creative powers. In 1597 he invented the sec- 
tor, a form of compass still used in geometri- 
cal drawing, and about the same time he con- 
structed the first thermometer. Though he 
was not the actual inventor of the telescope, 
he was the first to make extended and prac- 
tical use of it, and when in 1609 he began to 
sweep the starry heavens with an instrument 
of his own making, 
he opened up a 
wonderful era in 
modern astron- 
omy. 

He discovered 
that the moon 
was not a smooth 
sphere shining by 
its own light, but 
that its surface 
was marked by 
valleys and moun- 
tains, and that it 
gave out only the 
light which it re- 
flected. Brushing 
aside the fables 
and superstitious 
tales concerning 
the nature of the 
Milky Way, he 
declared that it 
was a great field of 
myriad individual 
stars. In 1610 he 
made his crowning 
discovery of the four satellites of Jupiter, 
which he named the Medicean stars. In the 
same year, he observed the peculiar form of 
Saturn, the rings of which were recognized 
several years later. He also detected the mov- 
able spots on the sun, inferring from their 
regular advance from east to west the rotation 
on its axis and the inclination of that axis to 
the plane of the ecliptic. 

In 16x0 Galileo was invited by his friend 
and patron, the Grand Duke of Tuscany, to 
establish himself at Florence as his official 
mathematician and philosopher, and soon after 
he made observations of the phases of Mer- 
cury, Venus, and Mars. The following year 
he visited Rome, where he was received with 
high honors, but he was then just entering 
upon a period of discord and disappointment. 
His publication of a treatise on the sun's spots, 
in which he openly stated his belief in the the- 
ory of Copernicus ’(see Copernicus, Nicholas), 
that the earth moves around the sun, brought 
him into trouble with the Church authorities, 
and in x 63 2 the appearance of his great mas- 
terpiece, A . ' Dialogue Concerning the Two 


Great Systems of the World , caused him to be 
summoned before the Holy Office (see Inqui- 
sition). 

After a long trial, he was ordered to renounce 
his scientific theory, and was sentenced to an 
indefinite term of imprisonment. The sentence 
was not strictly enforced, however, as he was 
given permission to reside first at Siena, and 
later at Florence, where he died. His interest 
in his labors continued to the end, even when, 
stricken with blindness, he could no longer 

look upon the 
wonders of the 
earth and sky. He 
was buried in the 
Cathedral of 
Santa Croce, at 
Florence, where a 
great monument 
has been erected 
in his honor. 

Galileo was one 
of the world's 
original thinkers, 
whose investiga- 
tions and discov- 
eries have made 
him the creator of 
experimental sci- 
ence. He was the 
first to see clearly 
the unchangeable 
relation between 
cause and effect, 
and his service to 
the progress of 
learning is mem- 
orable and his 
fame will endure to the end of time. 

Related Subjects. The name of Galileo is forever as- 
sociated with the following, and the reader is referred to 
the descriptive articles: 

Falling Bodies Pendulum 

Gravity, Specific Telescope 

GALL, gahl, Franz Joseph (1758-1828), the 
founder of the system of phrenology, was 
born at Tiefenbrunn, Baden, Germany. He 
studied and practiced medicine in Vienna. 
Having made an exhaustive study of the 
structure and functions of the brain, he be- 
came convinced that each of the various fac- 
ulties of the mind has a special seat in the' 
brain, and that the shapes of men's heads de- 
termine their mental and moral character- 
istics (see Phrenology). In 1796 he began a 
series of lectures at Vienna, but the ideas he 
advanced were so contrary to accepted theo- 
ries concerning the mind that the Austrian 
government in 1802 forbade his continuing his 
lectures. In 1807 Professor Gall went to Paris 
with his pupil and associate, Dr. Spurzheim. 
There he gained a successful practice and was 
also active in promulgating his theories. Gall's 
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system of phrenology at one time had wide 
acceptance, but modern research has shown 
that it is physiologically unsound. 

GALLATIN, Albert (1761-1849), an Amer- 
ican financier, statesman, and ethnologist, was 
born in Geneva, Switzerland. In 1780 he emi- 
grated to America and was for a time teacher 
of French in Harvard College. In 1786 he 
removed to Fayette County, Pa., became a 
member of the state 
legislature, where he 
was active in opposi- 
tion to the Federal ex- 
cise law (see Whisky 
Insurrection), and 
was elected to the 
United States Senate 
in 1793. However, 
he was declared ineli- 
gible to hold the latter 
office, it having been 
less than nine years 
since he became a nat- 
uralized citizen. He 
served in the House of albert gallatin 
Representatives from 

1795 to 1801, and from that time until 1813 
was Secretary of the Treasury, in which post 
he proved himself an eminent financier. 

In negotiations which concluded with the 
Treaty of Ghent, Gallatin rendered important 
service and was rewarded by appointment as 
minister to France, retaining this post from 
1816 to 1823. In 1826 he was sent to London as 
minister, and on his return settled in New York. 
He became interested in the problems of 
finance and education, and also took an active 
part in the founding of the University of New 
York. He was the first president of the 
Ethnological Society of America, which was 
founded through his efforts in 1842* 

As a Writer. Qallatin wrote several valuable 
essays on various phases of ethnology. His pub- 
lished works include Notes on the Semi- Civilized Na- 
tions of Mexico , Yucatan and Central America , and 
The Indian Tribes East of the Rocky Mountains. 

GALLATIN RIVER, one of the sources of the 
Missouri. See Montana (Rivers). 

GALL BLADDER, a small, pear-shaped 
pouch on the under side of the right lobe of 
the liver, in which bile is stored. It is about 
four inches long and two inches in diameter, 
and can hold about an ounce and a half of fluid. 
The stem, or neck, of the gall bladder connects 
with a tube (the cystic duct) which enters the 
hepatic duct, the two combining to form the 
common bile duct. When digestion takes place, 
bile flows from the liver through the hepatic 
duct into the common duct and empties into the 
duodenum, the first division of the small in- 
testine; during the interval between meals, 
this fluid passes into the common bile duct, 
but is kept out of the intestine by a small 


muscle which guards the opening into the duo- 
denum. It therefore flows backward into the 
cystic duct and from that tube into the gall 
bladder, where it remains until needed. If 
the bladder becomes inflamed by disease germs, 
small hard masses form inside of it. These 
are the gall stones that cause such severe at- 
tacks of pain when they pass through the 
bile duct into the intestine; in many cases, 
they have to be removed by a surgical oper- 
ation. K.A.E. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Bile Intestine 

Digestion Liver 

GALLEY, the old-time ship of the Mediter- 
ranean merchantmen, was a long, single, or 
half-decked vessel with low free-board, pro- 
pelled principally by oars, but also having 
masts for sails. The term is generally descrip- 
tive of the later Roman and Grecian war- 
vessels of various types, the motive power of 
which was the oar, but it more particularly 
applies to the war craft of the Middle Ages, 
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which survived in the Mediterranean navies 
after the adoption elsewhere of larger ships of 
war propelled entirely by sails. Ancient Greek 
vases show many illustrations of the trireme , 
or galley with two rows of oars, whose inven- 
tion marked an important advance in naval 
construction; but it was the trireme , or .galley 
with three rows of oars, which was the chief 
battleship of Greece during its period of glory. 
The number of oars varied, some vessels car- 
rying twenty-five on either side, and others as 
many as thirty-two. The oars were worked 
originally by slaves or prisoners of war, and 
later by condemned criminals. The last great 
naval battle in which galleys figured was that 
of Lepanto, in 1571. See Trireme. 

GALL FLY. See Galls, illustration* 

GALLI-CURCI, hoor f che, AmMMTA 
(1889- ), one of the greatest of coloratura 

sopranos. Her voice has a range of three oc 
taves in perfect purity. Madame GaULCurd 
was bom m Milan, Italy, of Italian and Spanish 
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parents. At the Royal Conservatory in that 
city, she won first honors as a student of the 
piano. Having discovered that she possessed 
an exceptional soprano voice, she began a course 
of self-instruction, and in 1909 won a brilliant 
success in the role of 
Gilda, in Rigoletto , at 
a theater in Rome. 

Her career since 
then has been one of 
uninterrupted suc- 
cess. In opera and 
on the concert stage, 
she has received 
ovations in the chief 
cities of three conti- 
nents. From 1916 
until 1924 she was a 
member of the Chi- 
cago Grand Opera 
Company (now the 
Chicago Civic Opera 
Company), and has 
made numerous 
guest appearances at the Metropolitan Opera 
House in New York. In 1910 the singer 
married Luigi Curd, a painter. She divorced 
him in 1920, and a year later married her 
accompanist, Homer Samuels. 

GALLINULE, gaV e nule , a water bird of 
the rail family (see Rail), species of which are 
found both in America and the Old World. 


GALLI-CURCI 



THE FLORIDA GALLINULE 

Gallinules are closely related to the coots (see 
Coot). The purple and Florida gallinules are 
common marsh birds of the United States, 
the former breeding from the Southern states 
southward to the West Indies and South 


America, and the latter ranging as far north 
as Southern Ontario. These birds are a 
little over a foot long. Though not web- 
footed, they are excellent swimmers, for their 
long, slender toes are furnished with a narrow 
membrane. They are poor flyers and are 
timid, and during the daytime remain con- 
cealed in tangles of reeds and grasses of lakes 
and meadow-brooks, but at twilight they 
may be seen running gracefully over lily-pads, 
or diving for snails or water plants. Their 
flesh is only fair eating, but they are often 
shot for sport. The common gallinule of Eu- 
rope is called water hen or moor hen in Great 
Britain. d.l. 

Scientific Names. Gallinules belong to the family 
Rallidae. The purple gallinule is Ionornis martinicus ; 
the Florida, Gattinula galeata. The European galli- 
nule is G . chloropus . 

GALLIPOLI, gah lip' 0 le, a long, narrow 
and mountainous peninsula, also a town of 
the same name, in the Turkish province of 
Adrianople. The peninsula separates the 
Dardanelles from the Gulf of Saros, and in 1915, 
during the World War, it was the scene of 
terrific struggles between the Turks and Franco- 
British troops, in which the latter sought the 
capture of Constantinople. The town is at 
the northeastern extremity of the Dardanelles, 
128 miles from Constantinople and ninety 
miles from Adrianople. It is not of any great 
commercial importance. 

The peninsula as extremely fertile, and corn, 
oil, and wine are produced. During the Cri- 
mean War in 1854, allied armies of France and 
England landed on the peninsula of Gallipoli 
as protectors of the same Turkish power 
which in 1915 they sought to drive out of 
Europe. For map, see Dardanelles. See, 
also, World War. 

GALLIUM, gal' i urn , a chemical element, 
discovered by spectrum analysis in 1875 by a 
French chemist. It was found in the zinc ore 
at Pierrefitte, in the Pyrenees Mountains, The 
element is named after Gallia , the ancient 
name of France. Gallium is a rare metal, 
of grayish-white color, fairly hard, and capable 
of being hammered into thin plates which can be 
bent several times without breaking. It melts 
by the mere warmth of the hand into a sil- 
very-white liquid, its melting point being 86° F. 
Its general properties are similar to those of 
aluminum (which see). Gallium combines 
with oxygen to form oxides, and with chlorine 
to form several kinds of chlorides. It has no 
commercial use. Its chemical symbol is Ga. 
See Chemistry. t.b.j. 

GALLON, gal' un } a liquid measure with a 
capacity of 231 cubic inches. It is divided into 
four liquid quarts, each quart being equal to 
two pints, and each pint equivalent to four 
gills. The gallon is standardized in the United 
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States, Canada, and England. Any cylindri- 
cal body six inches in height and seven inches 
in diameter will contain exactly one gallon. 
In England, an imperial gallon is also used; 
this measure has a capacity of 277.420 cubic 
inches. See Denominate Numbers. 

GALLOWAY CATTLE. See illustration, 
page 1254. 

GALLS, gawlz , unnatural growths on roots, 
stems, buds, leaves, flowers, or trees, produced 
by the presence of larvae (young) of insects, 
or in rarer instances by worms, fungi, slime 
molds, algae, or bacteria. The insect galls 
vary in size from the merest swellings to fruit- 
like growths several inches in diameter. Some 
contain but one larva, others have several — 
in some cases a dozen — larvae. In appearance 
there is great variety, from those which are 
smooth and shining to rough and hairy vari- 
eties; from trumpet-shaped, rosette, or starlike 
forms to ball or kidney shapes. Birds, squir- 
rels, and insects tear open these strange little 
homes to feed upon the larvae within; but 
natural protection from such ruthless enemies 
is generally afforded by various interesting 
devices. Some galls secrete juices, thus trap- 
ping intruding insects; others are protected by 
color; and still others are bitter with tannin. 

Many gall-producing insects are extremely 
injurious to vegetation, as the Hessian fly, 
which costs the United States and Canada mil- 
lions of dollars 1 worth of wheat crops each 
year; or the destructive grapevine phylloxera, 
or the clover-seed midge. The small, dark, 
four-winged gallfly, however, is of some value, 
as it deposits its eggs in the leaves and twigs 
of various plants and trees, and when these 
are deposited in oaks, the familiar and valu- 
able spongy white, green, or blue oak apples 
appear. From them are obtained tannin for 
leather tanning; they are also made into ink 
and dyes, and are frequently used in medi- 
cine. The galls of commerce are gathered 
chiefly by peasants in parts of Italy, formerly 
the center of that trade, and in Persia, Cyprus, 



VARIOUS POEMS OF CALLS AND A CALL FLY 

(a) Gall fly; (Z>) galls on leaf of California white oak; 
(c) stem of goldenrod, showing spherical gall above, 
made by the larva of a fly, and below, a spindle- 
shaped gall made by the caterpillar of u moth; Id) oak 
apple; (f) willow cone gall; (/) mossy rose gall, Be- 
low, galls made by insects as repositories for their eggs, 
on stem of poplar tree, 

Asia Minor, and Syria. Although oak apples 
are abundant throughout America, the gather- 
ing would be too costly. The pioneers used 
them for ink and dyeing, and some of the old- 
est American documents show the bright, prac- 
tically permanent ink of oak galls. ilm.d. 

Related Subjects. The reader t» referred In thine vol* 
umos to the following articles: 

Algae Hewlan Fly 

Bacteria and Innwct 

Bacteriology Phylloxera 

Fung! Slime Molds 

GALL STO NES. See Gall Bladder. 

GALSWORTHY, JOHN (1.867- )» one of 

the foremost of twentieth-century English 
novelists and dramatists, noted for hit keen 
studies of social problems. Galsworthy Is usu- 
ally regarded as a writer with a purpose; many 
of his works deal with some evil or Injustice 
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against which he protests. His efforts to secure 
reforms, however, do not mean that he has sac- 
rificed artistic workmanship to propaganda; 
his novels and plays, on the contrary, are artis- 
tically successful, and literature of permanent 
value. He was born at Coombe, Surrey, and 
educated at Harrow and New College, Oxford. 
Though he prepared himself for the practice 
of law, he adopted literature as a profession. 

His Writings. It is as a dramatist that Galsworthy 
first became widely known, although his first piece of 
writing was a novel, Jocelyn , published in 1898. Villa 
Rubein and A Man of Devon , his nest novels, like 
Jocelyn , received little notice from the public, but 
after 1904 his talent was 
recognized. In that year 
appeared The Island 
Pharisees, a study of 
English life. In rapid 
succession thereafter he 
wrote A Man of Proper- 
ty , satirizing the ways 
of the great capitalists, 

The Country House , 
which deals with the life 
of the landed gentry^ 
and Fraternity , which is 
largely a study of class 
feeling. His later books 
include The Patricians, 

The Inn of Tranquillity, 

The Dark Flower, The 
Tatterdemalion, Saint’s 
Progress, In Chancery, 

To Let, The W hit e 
Monkey , The Silver Spoon, and Swan Song . The 
Man of Property, In Chancery, and To Let have been 
published in one volume under the name The Forsyte 
Saga. The White Monkey, The Silver Spoon, and 
Swan Song are continuations of the chronicle. 

His plays, many of which have been produced, in- 
clude Joy, Strife, Justice (directed against the horrors 
of solitary confinement in prisons and the injustice of 
English divorce laws), The Silver Box , The Pigeon, 
The Eldest Son, The Fugitive , The Mob, The Skin 
Game, A Family Man, Loyalties, Windows, The 
Forest, and Old English. 

GALTON, gawV ton , Sir Francis (1822- 
1911), an English scientist and author who is 
chiefly noted for his important researches in 
heredity, biology, and anthropology. He was 
educated at Birmingham and Trinity College, 
Cambridge. After spending two years in the 
Sudan, studying native types, he started on a 
journey of exploration through Damaraland 
and the Ovampo country in Southwest Africa. 
His published account of his travels brought 
him the gold medal of the Royal Geographical 
Society. Becoming interested in meteorology, 
Galton suggested many important theories and 
published extensive weather charts and articles 
on anti-cyclones. 

On the subject of heredity, he held advanced 
views, and boldly advocated the decreasing of 
the birth rate of the unfit by suitable selec- 
tion of parents. He was the first to use the 


term eugenics , which has since been universally 
adopted. Galton was singularly versatile, 
quick, yet thorough, and an enthusiastic 
worker. Honorary degrees were bestowed on 
him by Oxford and Cambridge universities, 
and in 1 909 he received knighthood. 

His notable publications are Hereditary Genius — 
Its Laws and Consequences ; Inquiries into Human 
Faculty and its Development ; and Natural Inheritance. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Anthropology Mental Measurement 

Eugenics (The Measurement of 

Evolution Intelligence) 

Heredity 

GALVANI, gablvah' ne, Luigi (1737-1798), 
an Italian physiologist and anatomist, is re- 
membered especially for his discoveries in 
electricity. Fie was born at Bologna, studied 
medicine there, and in 1762 began to practice. 
In 1765 he became lecturer on anatomy at the 
University of Bologna. This position he held 
until the year before his death, when he was 
deprived of his professorship because of his 
refusal to take the oath of allegiance to the 
Cisalpine Republic. Just before his death he 
was reinstated. 

His celebrated discoveries relative to the 
effect of electricity upon animal muscles are 
described in the article Galvanism. See, also, 
Electric Battery; Current, Electric. 

GALVANIC BATTERY. See Galvanism. 

GALVANISM, a term formerly applied to 
current electricity produced by the action of an 
electric cell or battery. The name refers to the 
eminent Italian scientist, Luigi Galvani (1737- 
1798), who carried on for many years an. im- 
portant investigation of what he called animal 
electricity. In 1786, in the course of his ex- 
periments, he attached the legs of a freshly 
killed frog to a copper hook and. hung it over 
an iron railing. A convulsive twitching of the 
muscles of the dead limbs occurred when the 
two metals touched. This phenomenon was 
thought by Galvani to be due to electricity 
in the nerves and muscles of the animal. 
Volta, the distinguished contemporary of 
Galvani, regarded the animal as the conductor 
of the electric current, which he rightly de- 
clared was generated by the contact of . two 
unlike metals. Continuing his investigations, 
Volta showed that a copper and a zinc plate 
in contact are differently electrified, one having 
a positive and one a negative charge. Out of his 
experiments came the electric, or voltaic, cell, a 
unit of the familiar primary battery. In course 
of time, the use of the name galvanism 
and galvanic battery for current electricity 
and the voltaic, or electric, battery was largely 
abandoned. See Electricity; Electric Bat- 
tery. h.s.e. 

GALVANIZED IRON, a name commonly 
applied to thin sheets of iron that have been 
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coated with zinc as a protection against rust. 
The process is not in any way galvanic, but 
consists of first cleaning the iron in a warm 
solution of sulphuric or hydrochloric acid, and 
then immersing it in a bath of molten zinc 
and sal ammoniac. As the zinc cools, it 
deposits crystals on the surface of the iron, 
giving it a mottled appearance. Galvanized 
iron is extensively used in corrugated and plain 
sheets for cisterns, roofs, and buildings. _ In 
parts of South Africa, early in its colonization, 
this metal was in such general use for dwellings 
that whole villages and towns had galvanized- 
iron houses lined with match boarding. In 
Western Canada, it is used to some extent for 
roofing, but it is unsuitable there for any other 
part of houses, as it affords little protection 
against cold. During the South African War, 
large cylinders of galvanized iron filled with 
earth and stone were extensively used for 
blockhouses and minor fortifications. 

A method of protecting iron against cor- 
rosion by coating with zinc was known to the 
French as early as 1742; records published in 
1786 gave directions for a process of zincing 
iron vessels, which was then in use at Rouen, 
France. In 1837 H. W. Craufurd, an English- 
man, took out the first patent for galvanizing 
iron, and his process is essentially the one now 
used. The type known as galvanized tinware 
is made by taking the scoured iron and placing 
it in a bath of chloride of tin solution, in which 
powdered zinc and the iron are arranged in 
alternate layers. In this way, the iron is elec- 
troplated with a thin layer of tin, and afterward 
coated with zinc by the same process as de- 
scribed above. This product has the advantage 
of a smooth surface, and it is preferred to the 
ordinary galvanized iron for some uses. Sul- 
phurous compounds attack galvanized iron, 
and it should not be used in places where the 
iron would be subjected to smoke containing 
a large percentage of sulphur, or put in direct 
contact with destructive chemicals. 

GALVANOMETER, gal mn om' e tur , a 
delicately adjusted instrument used to detect: 
the existence, and to measure the strength, of 
electric currents. There are several patterns, 
but all are based on the fact that an electric 
current in passing through a wire produces a 
magnetic field about the conductor. Such a 
field can be made to deflect a movable magnet, 
and the resulting movement will indicate the 
presence and strength of the current. Con- 
versely, the magnetic field produced by a fixed 
magnet may he made to turn a coil of wire 
through which current is being conducted. 
In the original type of instrument, a magnet is 
deflected by the field created by a stationary 
conductor. Lord Kelvin's astatic galvanometer 
is a standard instrument of this class. This 
has two coils consisting of many turns of fine 
wire wound in opposite directions. Two sets 


of magnetic needles within the coils are ar- 
ranged in the astatic position; that is, the 
needles are so connected that their poles are 
reversed and neutralize each other. By means 



A PORTABLE GALVANOM KTKtt 


of a mirror attached to one of the needles, 
a light ray is reflected onto a scale giving indi- 
cation of the slightest movement of the needle. 
This instrument can register a current as 
minute as one fifty-billionth of an ampere* -too 
minute to be comprehended. 

The galvanometer in most common use at 
the present time is the D’Arsonval , in which a 
stationary magnet affects a moving coil of fine 
wire. The latter is suspended in an upright, 
position between the poles of a compound 
horseshoe magnet, and at the bottom is at- 
tached to a binding post by a spiral spring. 
The current enters the coil through the sus- 
pending wire, and leaves it through the spiral, 
or conversely. When current is flowing, the 
coil tries to turn so that its north pole points 
toward the south pole of the permanent: magnet, 
and its south pole in the reverse direction. 
When it comes to rest, the amount of its turn- 
ing is noted, and gives the measure of the 
current. A small mirror attached to the coil 
reflects the reading of a stationary scale. 

Larger currents than can be measured by the 
ordinary galvanometer are recorded by the 
ammeter' (ampere-meter), a portable form of 
galvanometer widely used in engineering, 
science, and industry. The device on the 
instrument board of an automobile that 
registers the current from the battery is an 
ammeter. A voltmeter is a similar instrument 
which measures voltage. See kumm\ Volt- 

METER. 
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ALONG THE WHARVES AT GALVESTON 
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At left, deep-sea fishing schooners; in the left center, one of the city’s large elevators; ocean steamers are seen 
near the center of the illustration. Including space in wharf-slips, Galveston can accommodate at one time 

about one hundred ocean-going vessels. 


GALVESTON, Tex., an important com- 
mercial port, and the county seat of Galveston 
County, is situated on the east end of Galveston 
Island at the mouth of Galveston Bay, an in- 
let of the Gulf of Mexico. It is fifty-three 
miles southeast of Houston, and “300 miles 
(direct) southwest of New Orleans. The 
island on which the city stands is thirty miles 
long and has an average width of two miles. 

Galveston is a typical Southern city, with 
its stately mansions, luxuriant gardens, and 
streets lined with palms, oaks, oleanders, 
magnolias, and jasmine. A sea wall and beach 
extend the entire southern length of the city. 
The place is a popular winter resort, attracting 
great numbers of visitors annually. Population, 
1928, 50,600 (Federal estimate). 

Transportation. Railway facilities are provided by 
the Gulf, Colorado & Santa Fe, the Missouri, Kansas 
& Texas, the Galveston, Houston & Henderson, the 
Southern Pacific, and the Missouri Pacific lines. The 
city also has the Galveston-Houston electric railway 
and motorbus service. Steamer lines have regular 
sailings to New York and to European, Asiatic, and 
North and South American ports. 

Industries. With its splendid harbor, wharves, and 
granite jetties, Galveston is one of the busiest ports 
of the country* Cotton and sulphur are the most 
notable articles of export. Sixty-four steamship lines 
lead to 12s of the world’s ports. The most important 
industrial enterprises are the Galveston Wharf Com- 
pany, the cotton compress and concentrating plants, 
flour mills, and a beverage plant* There are four 
export-grain elevators, and numerous large wholesale 
houses* 

Institutions. The city has the state medical col- 
lege, which is a department of the University of 
Texas; John Sealy Hospital, which operates in con- 


nection with it; a number of Catholic schools; and 
the Rosenberg Library. 

History. In 1836 Colonel Michael B. Menard 
organized the Galveston City Company and 
purchased the site of modern Galveston from 
the Republic of Texas. The city was incor- 



PATH OP THE HURRICANE 

The figures indicate days of the month and show the 
rate of speed of the wind, which reached its greatest 
velocity at Galveston. 

porated in 1839 and named in honor of Count 
Bernardo de Galvez, Spanish viceroy of 
Mexico. During the War of Secession, it was 
captured by the Federal troops and retaken in 
1.863 by the Confederates, who held it until 
the close of the war. On September 8, 1900, 
the city was visited by a West Indian hurri- 
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cane, which caused a tidal wave that wrought 
destruction of life and property. 

To prevent another such catastrophe, three 
engineering feats have been accomplished — the 
erection of a sea wall, the raising of the city 
grade, and the building of a causeway spanning 
Galveston Bay, to connect the city with the 
mainland two miles away. The sea wall is a 
concrete steel-reen- 
forced battlement seven 
and a half miles long, 
sixteen feet wide at the 
base, and seventeen feet 
high. In raising the 
grade, the city was 
lifted to a height of 
nineteen feet above its 
former level, two feet 
higher than the sea wall. 

During the chaos fol- 
lowing the disaster, 
a group of three 
men assumed re- 
sponsibility for the 
government of the 
city, out of which 
grew what is now 
known as the com- 
mission form of 
government. This 
has been adopted 
widely throughout 
the United States, 

Canada, and Eu- 
rope. E.S.I-I. 

GAMA, gak'- 
mah 3 Vasco da 
(i46o?-i524), a 
Portuguese naviga- 
tor, the first to sail 
around the Cape of 
Good Hope, and 
the discoverer of 
the sea route to 
India. He was de- 
scended from a 
noble family, and 
at an early age be- 
came known as a 
fearless mariner. 

The king of Portu- 
gal selected him to 
command an expe- 
dition to find the 
way to India, and he set sail on July 8, 1497* 
After visiting Calicut, he returned to the Por- 
tuguese court with reports of the boundless 
wealth of India, and was richly rewarded with 
rank of nobility, a pension, and great commer- 
cial privileges. Named Admiral of the Indies, 
he made a second successful voyage, and in 
1524 went to India as viceroy, to remedy the 
ill effects of the misrule of the king's repre- 


sentatives. The same year he died at Cochin. 
His body was later removed to Portugal and 
buried with honors in Lisbon. 

GAMA, gah' ma , GRASS, OR SESAME, 
ses' a me , GRASS, a perennial fodder grass 
found naturally in moist soil from Connecticut 
to Kansas and south to Florida and Texas. It 
endures drought, but is quickly killed by frost. 

From stout rootstocks 
its coarse, pithy, 
branching stems grow 
to a height of nine or 
ten feet. Its leaves, 
about six feet long, re- 
semble those of Indian 
corn. In midsummer 
it bears spikes of feath- 
ery, dark-purple llow- 
ers, topped with long, 
orange-colored anthers. 
Gama grass makes 
palatable hay if 
cut when young, 
but the older stems 
are woody. 

Classification. The 

plant is known scien- 
tifically aw Tripsaeum 
dttctyloidrs. Of the 
wild grasses, it is con- 
sidered the nearest 
relative of Indian 
corn. 

GAMALIEL, a 

Jewish doctor of 
the law and mem- 
ber of the Sanhed- 
rin, who showed 
his good judgment 
and common sense 
when he urged his 
colleagues not to 
persecute Peter 
and the other 
Apostles for 
preaching Christ to 
the people (Ads v, 
34). He was the 
rabbi, or teacher, 
who taught Saint 
Paul in his youth, 
and was held in the 
highest respect 
among his country* 
men. On that account they were guided by 
his reasoning when he said that if the Apostles’ 
work were simply man’s, it would finally come 
to nothing, even if they took no measures 
against it, while if It were of God, they could 
not overthrow it, for they would be fighting 
God. He is said to have been president of the 
Sanhedrin for several years, but the "report 
that he became a Christian is without proof. 
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At top, pleasure-seekers in the shadow of the wall. Center, 
airplane view of wall and beach, Below, the driveway ana 
promenade on the wall, more than seven miles in length. 
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He was one of the Pharisees. See Sanhedrin; 
Pharisees. 

Derivation. The word Gamaliel , of Hebrew origin, 
means “God is a reward.” 

GAMBETTA, gam bet ' ah, Leon (1838-1882), 
a French statesman noted for his bitter oppo- 
sition to monarchical government. As a lawyer, 
he met with great success in Paris, chiefly in 
defending political prisoners. In 1869 he was 
elected to the Chamber of Deputies, and his 
republican views 
immediately attract- 
ed attention. He 
strongly opposed the 
policy which resulted 
in the Franco- Ger- 
man War in 1870 
and led bitter attacks 
against the Empire. 

He escaped from 
Paris in a balloon 
during the siege, and 
established what 
amounted to a dic- 
tatorship at Tours. 

Calling on the nation 
to rise in a mass to 
overwhelm the Ger- 
mans, he conducted a fierce resistance. He 
accused Marshal Bazaine of an act of trea- 
son in surrendering Metz, and was active in 
securing his trial after the war. After peace 
was made, Gambetta held office in several min- 
istries and became Premier in November, 1881, 
resigning in 1882. See Franco-German War. 

GAMBIA, the most northerly of the British 
colonies on the west coast of Africa, covering 
an area of about 4, 130 square miles. It extends, 
as a long triangle, on both sides of the River 
Gambia, which is navigable for 200 miles 
from the ocean. The climate is more healthful 
than elsewhere on the west coast, for there the 
malaria-carrying mosquito has been prac- 
tically exterminated. Rice, maize, cotton, 
ground nuts (the basis of margarine), rubber, 
and palm oil are produced. The rivers and 
creeks are inhabited by hippopotami and croco- 
diles, and lions, leopards, monkeys, wild boars, 
and many kinds of deer are found in the for- 
ests and plains. The capital is Bathurst, on 
the island of Saint Mary, at the mouth of the 
Gambia. Population, 270,000; of Bathurst, 
10,500. 

GAMBIER. See Catechu. 

GAMBOGE, gam boje or CAMBOGE, a 
resinous gum derived from the gamboge tree 
(Garcinia hanbwii ), a native of Cambodia, 
Ceylon, Siam, and other Far Eastern countries. 
The tree grows to a height of forty or fifty feet, 
has oval leaves like those of the laurel, and 
square-shaped, four-seeded edible fruit. The 
gamboge is obtained by making incisions in 
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the bark of a tree, in the same way that maple 
trees are tapped. A bamboo tube is so placed 
that the juice is carried off and received in 
coconut shells or other receptacles. The 
juice hardens on exposure to the air, becoming 
a dirty orange on the outside and brilliant 
yellow inside. It is chiefly exported by way of 
Singapore, and is sold commercially in hollow 
rolls, sticks, and shapeless lumps. 

Gamboge is extensively used by artists in 
mixing water colors, for staining wood, and as a 
lacquer for brass. In medicine, it is occasionally 
employed as a cathartic, but its action is 
harsh, causing severe griping. It is said to be 
effective in minute doses in cases of dropsy 
and apoplexy when taken in conjunction with 
a sedative. American gamboge, which is used 
for the same purposes, is obtained from a 
similar tree ( Vismia guianensis) , native to 
Mexico. It is somewhat inferior to the im- 
ported variety. G.M.s. 

GAMBUSIA. See Zoology (How Zoology 
Affects Human Welfare). 

GAME, the general name for animals which 
are hunted, ranging from truly wild beasts, 
such as tigers and bears, to small, helpless 
creatures like the rabbits and fowls. 

Game Laws. There are two distinct types 
of game regulations, those intended to make 
hunting the privilege of aristocracy, and those 
to prevent the wanton destruction of game and 
the possible extermination of a species of ani- 
mal life. The first are characteristic of Euro- 
pean countries; the second, of America. Each 
of the American states and Canadian prov- 
inces has its own game laws. Most of them 
forbid shooting except during a short period 
of each year, known as the open season , and 
restrict the number of animals which each 
hunter may kill, have in his possession, or ship 
out of the state. Any person may secure a 
copy of his state or provincial game laws by 
addressing the game warden, at the capital.^ In 
Canada, a law of the Dominion places a rigid 
limit upon the export of game. 

Private Game Preserves. Because of the 
existence of many private estates which have 
survived from the Middle Ages, there are in 
Europe large numbers of areas where game is 
preserved that the aristocracy may indulge in 
the traditional sport of hunting. In America, 
private preserves are less common. That of 
the Roberval Club, in the Laurentian Moun- 
tains north of the city of Quebec, contains 
more than 500 square miles of forest, and 
there are a number of others belonging to 
sportsmen in the United States and Canada 
which contain several thousand acres. Other 
private game preserves are maintained by 
lovers of wild life who wish to prevent the 
extinction of buffalo, waterfowl, and other 
beasts and birds that are prey for the hunter, 
unless protected. 
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Game Reservations. National, state, and 
provincial governments in America have taken 
steps to preserve the native fauna of the con- 
tinent by setting aside large tracts where the 
animals may live unmolested. Among these 
are the national parks, the largest of which 
are the Jasper Park in Alberta, containing 
4,400 square miles; the Rocky Mountains Park, 
in the same province, with an area of 2,751 
square miles; and Yellowstone Park, in the 
United States, 3,348 square miles in extent. 
The Laurentides Park in the province of 
Quebec is slightly larger than the Yellowstone. 
Thousands of wild animals make their homes 
in these parks, among them elk and buffalo, 


deer and antelope, mountain sheep, moose, 
bear, and beaver. The French government 
has set aside several islands in the Antarctic 
regions as game sanctuaries for the polar bear, 
walrus, seal, and other animals. The largest 
game reservations in the world are those of 
the British government in Central Africa, 
where the rhinoceros, the hippopotamus, and 
other strange beasts are native. A similar 
reservation has been created in the Belgian 
Congo. See, also, Bird (Government Pro- 
tection of Birds). w.n.il 

GAME LAWS. See above. 

GAME RESERVATIONS. See Game 
subhead. 



more than a few generations ago, when play 
was looked upon as an almost unmixed evil- 
necessary at times, to be sure, but by no 
means to be encouraged. Children wanted to 
play, and most parents were not hard-hearted 
enough to keep them from it entirely, though 
looking upon it as a waste of good time which 
might have been far better employed in some 
useful occupation. Even to-day, elderly 
persons are found who look back to their 
childhood almost with bitterness, because of 
the dull worlc-a-day lives they were forced to 
lead, unrelieved by the joyous sports natural 
to youth. The son of a preacher of the old 
school declares that whenever in his boyhood 
he began the most innocent of plays, his father 
called him into the house to sing, “My God, 
my heart I bring to Thee.” This father did 
not understand the value of play. 

At present there is danger of the pendulum’s 
swinging too far in the other direction and of 
the child’s having too much play, but the wise 
teacher or parent can regulate that matter 
easily. Of course, with a child, the difference 
between play and work is one of mental atti- 
tude — the play is often far more strenuous 
than are his simple tasks, and calls for more 
concentration, but he does it joyously because 
he has the play attitude toward it. 

. Value in Play. Why is it that the educa- 
tional world, blind for so long to that par- 
ticular phase of children’s activities, has now 
come to look upon play as so important that 
special provision is made for it in the course 
of studies? And why are large cities providing 


public playgrounds and attendants who can 
teach the children interesting and healthful 
games? The explanation of these changes in 
policy is in the recognition of the truth of 
Froebel’s statement that “Play is not trivial; 
it is serious and fraught with deep meaning.” 
“If this be true,” the teachers and the chib 
dren’s welfare committees have argued, “if 
play really is a serious matter, then it is worth 
the serious attention of grown people.” 

That this is true no one who has watched 
children at their play can doubt. In no way 
can a child express himself more fully than 
in his play. If is ingenuity, his memory, his 
power of concentration, all of these are brought 
into service, while as a means of developing 
the social spirit and preventing undue insist- 
ence on self, competitive games are unrivaled. 

Then, too, play actually helps work. Little 
children sit in school until their minds as well 
as their bodies have become tired and stiff; 
but a few moments of play will send them 
back to their tasks relaxed and refreshed, and 
the teacher has not nearly so much difficulty 
in holding their attention as before. 

Aim of Play. When children play by them- 
selves, undirected, they have no conscious aim 
but to “have^fun.” This article, however, is 
intended to give aid not only to children who 
are on the everlasting quest for “something 
to do,” but to teachers and others who have 
charge of children during their play periods. 
The unconscious play of children Is full of sug- 
gestion, and teachers must endeavor to keep 
themselves in the background. To know what 
plays or games are best and most attractive to 
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children, careful students of childhood have 
devoted their best efforts to the study of those 
games children, most delight in. To fulfill the 
purposes of such play-directors, games must 
have certain characteristics and must help the 
children in certain 
ways. Taken alto- 
gether, games and 
plays should be: 

(1) Hygienic , bet- 
tering in some way 
the circulation or res- 
piration, and so im- 
proving the general 
health. 

(2) Corrective* tend- 
ing to straighten lit- 
tle backs that are in 
danger of becoming 
curved with too much 
bending over desks, 
to give a correct poise 
to a drooping head, 
or in some other way 
to correct defects in posture. 

(3) Educative , training muscles, nerves, or brain to 
act quickly and accurately. 

(4) Recreative , having the one purpose of relaxing 
and brightening the minds of the children, and so 
fitting them to go on with their work. 

Naturally, every game cannot excel in all 
these points, and care should be taken to vary 
the games, so that no one purpose may be too 
long insisted upon. Very seldom is it necessary 
for the pupil to know what the teacher is 
attempting to accomplish by a certain game; 
indeed, such knowledge often defeats the pur- 
pose. For instance, if the teacher says, “Hold 
up your heads and throw back your shoulders; 
this game is to keep you from becoming stoop- 
shouldered, she is certain to have but a feeble 
response. But if at the outset she declares 
that they are now to play a soldier game, and 
calls out, “Soldiers, attention !” heads will be 


held up and shoulders straightened half un- 
consciously. 

Games in the Schoolroom. First and fore- 
most, the teacher should enter as far as possi- 
ble into the spirit of the game, not only be- 
cause she herself 
needs the relaxa- 
tion, but because 
the children enjoy 
far. more a game 
which they feel is 
interesting enough 
to hold “teacher’s” 
attention. So far 
as possible, the chil- 
dren should be al- 
lowed to choose the 
games, as they will 
then enter into 
them far more 
spontaneously. 

As to methods of 
introducing games, 
the teacher needs to remember but a few simple 
suggestions. A game cannot be explained and 
played successfully at the same time, and full 
explanations should therefore be made before 
the playing starts. The explanation should be 
as short and simple as possible, that the eager- 
ness of the children may not be dulled. In the 
playing of competitive games, each side should 
be encouraged to do its best to win; nothing 
can teach children the difficult art of being 
good losers and the almost more difficult one 
of being good winners, except actual participa- 
tion in games. “Honor” should be made a 
strong point, too, and the rules of the game 
insisted upon. It is a well-established fact 
that the boy who would rather lose a game 
than do anything in the least dishonest to win 
it will some day be the business man whom 
his associates can trust. It should be made 
clear that the same rules hold good for girls. 
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Games For Young Children 


IN THE SCHOOLROOM 

Follow the Leader. A child who is not afraid to 
“start things” is chosen as the leader, and the children 
fall in line behind him. In and out through the 
aisles and around the room he leads them, making 
certain motions which every child must imitate. He 
may run or skip, step high as if he were stepping over 
hurdles, clap his hands, wave his arms, or hold them 
above his head — anything which his fertile brain may 
devise. This is a brisk game and freshens the children 
up wonderfully. During this and all other games of 
action, the teacher should throw open the windows. 

Playing Train. Each child is given the name of 
some part of a train. Thus one may be the wheels, 
one the bell, one the conductor, one the engine, and 
so on. They take their places in a row and run their 
“express train” through the aisles and around the 
room, each child acting out his part so far as possible. 
When the teacher calls out that the train is at a 


station, the children take their seats and another 
group becomes the train. Very little children find 
much diversion in this, and it is a good recreative 
game. 

Do As I Do. A “teacher” is chosen from among 
the pupils and takes his place in front of the others, 
who stand either at their desks, or in a semicircle. 
All except the leader then sing; 

“Now, John, will you teach us 
A new game to play? 

We’ll watch you and try to 
Do just as you say.” 

The “teacher” performs some simple exercise in which 
he wishes the others to follow him, as raising his arms 
above his head and bending to touch the floor with 
the fingertips, running in place, or rowing, and the 
others do as he does. 

I Saw. A child in each row is called on to tell of 
some action he has seen; “I saw a dog running,” he 
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says, or, “I saw a frog jumping,” or, “I saw a swallow 
flying”; and all the children in the row imitate the 
action, while following the leader about the room In 
any such play as this, care must be taken to select 
occasionally the bashful children, who will not speak 
out unless they are expressly called upon. 

Catch the Squirrel. This game is certain to interest 
the children, but it gives only one or two of them 
exercise at a time, and should, therefore, not be used 
as often as those games which permit all the pupils 
to be in action at the same time. Each child blinds 
his eyes and lays his head upon his desk, but keeps one 
hand open that the child who has been chosen as 
“squirrel” may drop a nut into it. The child who 
receives the nut springs up instantly and runs on 
tiptoe after the squirrel, trying to catch him before 
he can reach his seat. If he fails to catch him, he 
becomes squirrel in turn. 

IN THE HOME 

Games that are to be played in the home 
are of necessity quieter, and call for fewer 
players than do the schoolroom games, but 
some of them, at least, should have some action. 
On a stormy day, when children must remain 
within doors, and they become restless in con- 
sequence, a game or two of action, played in a 
room with open windows, will “lame them 
down” wonderfully. 

Ring-Toss. This is a game which has real educa- 
tional value, in that it develops precision of move- 
ment and a ready response of muscles to mind. A 
circular stick about a foot in length — a portion of a 
broom handle will answer excellently — is made to 
stand upright by driving it tightly into a hole which 
lias been bored in a board about a foot square; five 
or six rings are provided, of such size that they will 
slip easily over the stick. The players then take their 
station a few feet away and attempt to toss the rings 
over the stick, each player throwing all the rings and 
keeping count of his successful tosses. Gradually the 
distance between the player and the stick is increased. 

The Garden Gate. All the players except one join 
hands and dance in circle about the one who has been 
chosen as “it,” who meanwhile sings to them to the 
tune of “Here we go round the mulberry bush”: 

Open wide the garden gate, the garden gate, the 
garden gate, 

Open wide the garden gate and let me through. 

They then dance in the opposite direction, siuging all 
together: 

Get the key of the garden gate, the garden gate, the 
garden gate, 

Get the key of the garden gate and open and let 
yourself through. 

The one inside the circle then pretends to weep and 
sings in reply: 

I’ve lost the key of the garden gate, the garden gate, 
the garden gate, 

I’ve lost the key of the garden gate and cannot let 
myself through. 

Still dancing round and round her, the others sing: 
You may stop all night within the gate, within the 
gate, within the gate, 

You may stop all night within the gate, unless you 
have strength to break through. 


The prisoner then rushes suddenly to the ring and 
throws her whole weight upon the clasped hands of 
two of the children, trying to break through; and if 
she succeeds, another player takes her place in the 
ring. 

My Lord’s Toilet. Each child in the party is given 
the name of some article of a gentleman’s dress, and 
then all take their seats but one, for whom no chair 
is provided. This one, called the Valet, takes his 
stand in front of the rest and calls rapidly for the 
different articles. “My lord’s up and wants his col- 
lar,” he cries, when the person who represents the 
collar must jump up quickly, call out “Collar,” and 
sit down again. If any player does not respond in- 
stantly, he must pay a forfeit. Occasionally, the 
Valet explains, “My lord’s up and wants his whole 
toilet,” when all the players must jump up and change 
chairs, the Valet scrambling for one also. The one 
who is left standing becomes Valet in turn. 

OUT-OF-DOORS 

Of course, the ideal playing ground is out- 
of-doors; not only is the air purer, but the 
children arc rid of the cramped feeling which 
is inseparable from indoor playing, and can 
really stretch their muscles. Certain of the 
games described above can easily be played 
out-of-doors, and some of those listed below 
may be used indoors in stormy weather, if 
there is a considerable open space. Especially 
is this true of the bean-bag games. 

Games with Bean Bags. A set of bean bugs should 
be in every schoolroom, and the. children will usually 
be glad to make them. These bags should be of some 
strong material, bright-colored if possible, should 
measure about five by five inches, and should be 
about half full of beans. 

For the simplest of the bean -bag games, tint chil- 
dren form a circle about one of their number, who is 
the “teacher.” lie tosses the bag to the others either 
in rotation all around the ring or out of turn, with the 
object of catching some player napping. The one 
thus caught becomes “teacher” in turn. Then, to 
vary the game, the teacher may throw the bag into 
the air and call the name of some child, who must 
spring forward and catch it before it touches the 
ground. 

in another bean-bag game, the children stand in 
two rows, facing each other. The first child in one 
row tosses the bag to the second in the other row, 
who tosses it to the third in the first row, the bag 
keeping its zigzag course until it readies the end of 
one row, when it is tossed directly across and then 
back again in the same zigzag manner. Thus the 
children who did not have a chance to catch the bag 
as it passed down the line have their turn on its 
return journey. 

Cat and Mouse. In this game, the players join 
hands to form a circle, and stand about an arm*# 
length apart. One player, the cat, stands out Tide the 
circle, while the mouse, the one to be caught, stands 
inside. Those who form the circle may raise their 
arms to allow cat or mouse to pans In and out of the 
circle, or they may hinder them by lowering their 
arms, When the mouse is caught, other players are 
chosen. 

Posture, The players stand in a circle, three or 
four yards apart, and a ball or bean bag k touted 
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rapidly from one to another. Each one who misses 
must remain as though turned to stone, in the attitude 
in which he was when he failed, and the last to miss 
wins the game. He tosses the ball into the air and 
catches it ten times, while the others retain their 
positions. 

Drop the Handkerchief. This is always a favorite 
with the children, and it is a good game for a large 
party. All the players save one form in a circle, the 
one taking his place outside with a knotted handker- 
chief in his hand. As he runs about the circle, he 
sings: 

Itisket, Itasket, a green and yellow basket, 

I sent a letter to my love and on the way I dropped 
it, I dropped it, 

A little boy picked it up and put it in his pocket. 

Quietly he drops the handkerchief and runs on, trying 
to get around the circle and tag the player behind 
whom he dropped it, before it has been picked up. 
If the player discovers it, however, he picks it up 
and runs with it, trying to tag the one who dropped 
it before he reaches the vacant place. 

London Bridge. Two children join their raised 
hands to form a “bridge” under which the others 
must pass in line, the two singing: 



LONDON BRIDGE 


London bridge is falling down, falling down, falling 
down. 

London bridge is falling down, my fair lady. 

With the last word, the “bridge” is dropped over one 
player, who is led aside to the tune of — 

Off to prison you must go, you must go, you must go. 
Off to prison you must go, my fair lady. 

The prisoner is then asked to choose between two 
objects, one of which has been selected by each of the 
two “bridge-tenders,” and takes her stand behind the 
one whose object she has chosen. The game goes on 
until all have been imprisoned, the side which has 
secured the most players winning the game. 

Moon and Morning Stars. This is a game to be 
played in the sunshine. The player who takes the 


part of the moon stands in the shadow of the school- 
house, tree, or other object, and is not permitted to 
go into the sunshine. The other players, the morning 



DROP THE HANDKERCHIEF 


stars, dance into the shadow near the moon, and call: 
0 the Moon and the Morning Stars! 

0 the Moon and the Morning Stars! 

Who will step — Oh, 

Within the shadow? 

The moon then attempts to tag the stars. Anyone 
caught may be kept with her or change places with 
her. 

Frog in the Middle. This game may be played by 
any number. One is chosen to be the frog, and must 
sit with crossed feet in the center. The other players, 
who stand in a circle about him, keep repeating, “Frog 
in the middle can’t catch me!” They dance back and 
forth in front of the frog, seeing how near they can 
go without being tagged. The frog tries to tag them, 
but must not change his position. Anyone tagged 
must be frog. 

Other Games. Any crowd of children is cer- 
tain to have its favorite games, in addition to 
those listed above. One or more can always 
be found who will be only too eager to lead 
the rest in Pussy Wants a Corner; Farmer in 
the Dell; King William Was King James’s 
Son; Here We Go Round the Mulberry Bush; 
Oats, Peas, Beans, and Barley, O; I Spy; and 
any of the various kinds of tag. It is diffi- 
cult for an older person to understand the 
charm which such a game as The Farmer in 
the Dell, for instance, holds for children. True, 
there is little action, but the children find very 
attractive the circling about in time to the 
meaningless chant, while the chance of being 
“taken” next keeps each little player keyed up 
and interested. The one directing the play 
should see that all are given turns. 


Games for Older Children 

As children get older, a change is noticeable games seem to them foolish. Instead, they 

in the play element which most appeals to have the competitive instinct strongly devel- 

thera. They no longer are satisfied merely to oped— they are intensely anxious for their 

keep on the move, while the little verses which own side to win. Races, therefore, of one sort 

accompany so many of the young children's or another, are likely to appeal to them* 
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IH THE SCHOOLROOM 

Overhead Pace. Any objects which are not too 
heavy, as bean bags, or books, are held aloft by the 
pupils in the front seats. All the other children sit 
erect, also with arms raised high above their heads, 
and at the given signal, the bags are passed back 
from hand to hand until they reach the last pupil, 
when the process is reversed and the bags are passed 
forward. When a first-seat pupil receives his bag 
again, he rises to show that his row has won. This 
game never fails to rouse great enthusiasm, and the 
breathless haste which it calls for stirs up sluggish 
blood. 

Another Bean-Bag Game. This is an excellent 
game, but unless a number of boards are provided, 
only a part of the children can take part in it each 
day. In a piece of thin board, or heavy pasteboard, 
are cut five holes, each six inches square, and these 
are numbered 10, 20, 30, 40, 50. This is placed in a 
slanting position, with one end raised about nine 
inches from the floor, and the players take their 
stand about ten feet from it and try to toss bean bags 
through a hole Each successful throw credits the 
player with points according to the number of the 
hole through which the bag has passed, while every 
bag which falls on the floor takes ten from his count. 
Thus, if a player throws six bags, sending one through 
the 10 hole, two through the 20, one through the 40, 
and two on the floor, his score will be 10+40+40 — 
20, or 70. 

First In, First Out. Groups of three erasers, or 
bean bags, are placed in squares, marked on the floor 
with chalk in front of alternate rows. Beginning with 
the pupils in the front seats of these alternate rows, 
the players take one object at a time from each of the 
squares, placing them in similar squares at the back. 
They must run down one aisle and return by the 
other. As soon as all the objects are gathered, they 
are brought back in the same way, and the pupils in 
the second seats continue the game without any in- 
terruption. Then the pupils in the third seats repeat 
the process, and so on down the row. The row which 
brushes first makes known the fact by clapping. Such 
a game is exciting and very enjoyable, and is excellent 
for giving an outlet for the repressed energies of 
children between the ages of ten and fourteen. 

A similar game may be played in which the players 
run to touch front and back wail in succession, and 
then take their seats. 

Quiet 

“What shall we do?” What mother has not 
heard that repeated, especially on stormy days, 
until she has dreaded the sound of the words. 
Here are a number of games which may be 
played indoors without any great amount of 
noise, and all are so simple that children can 
play them. 

Hot or Cold. One child leaves the room and some 
object is hidden by the others. When he returns and 
starts his search, the others aid him by humming or 
singing softly to show that he is “cold,” or far from 
the hiding-place, and more loudly to show that he is 
getting “hot,” or closer to the object. 

Rhyme Words. One player thinks of a word and 
tells the others, not the word itself but one that 
rhymes with it, while they try to find out the word 


OUT-OF-DOORS 

Tug of War. A chalk line is drawn, and the players 
divide into two parties, one on each side of the line. 
Each group then grasps one end of a long strong rope, 
and at the word of command, the two sides begin to 
pull against each other. The side which pulls its 
adversaries over the dividing line wins the game. 

Catch the Salmon. Two boys are chosen as “fisher- 
men,” and each grasps an end of a piece of strong 
rope. All the other players, the “salmon,” take their 
place in the “sea” — which is the space marked oil by 
a chalk line. The salmon-catchers may not cross 
this line, but may advance to it and try to throw 
their rope over a “fish,” for the fish are daring and 
come very close to the line. Once caught, a salmon 
may twist or jump or stoop, but he may not free 
himself with his hands, and when he is dragged across 
the line, he must cease to struggle — he has been 
“landed.” 

Run, Sheep, Run. The players divide into two 
sides, each with a leader, and a goal is decided upon. 
One party remains at the goal, while the other goes 
off and hides, agreeing with its leader as to certain 
signal words. The leader then returns and stays near 
the other flock as it hunts for the hitlers, calling out 
his signals from time to time to warn his flock. When 
he feels that the seekers are getting so close that dis- 
covery is certain, or when they have gone so far from 
the goal that his flock may reach it first, he calls 
“Run, sheep, run,” and the Indent dash toward the 
goal. If they arrive ahead, they have anot her chance 
to hide. 

Other Games. Almost innumerable are the 
games which are adapted to these older chil- 
dren; many of them are so well known that 
it is necessary merely to mention their names. 
Last Couple Out and Three Deep are general 
favorites, and many a picnic crowd beyond 
children’s age finds in them much enjoyment. 
Fire on the Mountain, Prisoner’s Lasts Fox 
and Geese, Leap Frog, and (Yack the Whip 
are others which almost every child will recog- 
nize by name. In some of these, especially in 
the last-named, care should be taken lest they 
become too rough. Every group of children 
will doubtless be able to suggest other favorite 
games. 

Games 

by asking questions. For instance, “I’m thinking iff 
a word,” says the leader, “which rhymes with can.* 1 
“Is it a color?” says erne. “No, not tan. 11 “Does it 
help to keep us cool?” “No, not fan. 11 “Docs it, 
walk on two legs?” “No, not man . 11 “Do we sec it 
in the kitchen?” “Yes, it is pan" The one who 1ms 
guessed correctly then chooses a word, and so the 
game goes on. This game may be varied by having 
the leader and guessers spell the words. Thus “1 
am thinking of a word that rhymes with fa v, fan" 
“Is it c~a«n, can?" “No, it is not c-a»n, cm" “is It 
pan?" “Yes, it is p~a»n, pan " For the older 
children, the game becomes interesting as a test of 
vocabulary and good spelling, and gives pleasure m 
a mental stimulus, 

Ten Questions. An object is chosen In the absence 
of one player, and he must then guess what It Is by 
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asking questions, limited in number to ten. Each of 
these must be in such form that the answer may be 
“yes” or “no,” except the first, which is usually “Is 
it animal, vegetable, or mineral?” 

Buzz. Very little children cannot play at this, but 
all those who have mastered the multiplication table 
up to “seven times” will find it very interesting. Sit- 
ting in a circle, the players count in turn, “One,” 
“Two,” “Three,” and so on, but whenever seven, or 
any multiple of seven, or any number in which seven 
occurs is reached, Buzz must be substituted Thus. 
7, 14, 17, 2i, 27, 28, and so on will not be named, 
the word Buzz taking their place. Any player who 
gives the number instead of Buzz must drop out. 


Beast, Bird, or Fish. One child stands in front of 
the rest and says rapidly, “Beast, bird, or fish! — Fish, 
John,” and John, or anyone else called upon, must 
then name a fish before the leader has counted ten. 
The three different classes of animals should not 
always be called for in regular succession, as this 
makes the game too simple, and very soon children 
will tire of it. 

Kitty Miaou. The “cat” is stationed outside the 
door of the room within which the other players are 
assembled. In response to the cat’s “miaou,” one 
child after another repeats “miaou,” while the cat 
tries to recognize each by his voice. The first one so 
recognized becomes the cat in turn. 


Public Games 


Wonderful as seems the great popularity of 
all modern competitive games, whether inter- 
scholastic or professional, these do not yet play 
so large a part in the life of the people as did 
the great games of the ancient peoples. Most 
of these were looked upon as religious festivals, 
and in no way could greater honor be shown 
the dead than by the celebration of elaborate 
games. In the Iliad, Homer tells how the two 
armies made a truce, that Hector, the great 
Trojan hero, might be buried with fitting 
rites and games. These ancient games were 
chiefly exhibitions of strength or endurance, 
and included running, wrestling, boxing, discus- 
throwing, and chariot-racing. No valuable 
prizes were given, but the simple laurel wreath 
which crowned the victor was looked upon by 
the Greeks as the highest honor a man could 
win. Best known of these famous game-festi- 
vals, which played a large part in Greek life 
by promoting national unity, and by developing 
that type of “sound mind in sound body” 
which Greek art and literature depict, were the 
so-called Olympian Games (which see). In 
Rome the games were often of a lower and 
more brutal order, consisting of gladiatorial 
combats, or of conflicts of men with wild beasts 
in the arena, but so thoroughly did they satisfy, 
that “bread and the games” were the two 
things demanded from the emperors. 

In modem times, baseball is the great pro- 
fessional game in America, while other athletic 
games are largely the province of schools 
and colleges. Very pretentious are some of the 
great football struggles between large schools, 
and many thousands of people watch them 
with breathless interest. Some years ago, the 
Olympian Games were revived as an interna- 
tional affair, and were of world-wide interest 
until interrupted by the World War; since then 
they have been resumed. See Olympian 
Games. 

The great value of games is not that thou- 
sands shall sit cramped in uncomfortable 
bleachers in freezing weather to sec a group 
of young men who have undergone training 
for months, struggle in a game of football; 


but that all our youth shall receive, while still 
attending school, such training as will make for 
a completely rounded physical development. 
That this can be done, and joy and power 
be added, should be a cause of rejoicing, 
and the efforts of parent and teacher should 
be united to make our boys and girls stronger, 
more alert, better able to withstand all enemies 
of health — through consistent, normal, regu- 
lar training in calisthenics, swimming, and out- 
of-door games that develop the muscles, train 
the eye, and keep the heart clean and pure. 

Related Subjects. Every important competitive game, 
whether it be athletic, as baseball, football, golf, or tennis; 
or mental, as chess, checkers, or whist, is given full treat- 
ment m these volumes. See lists following the articles 
Amusements; Athletics; Play. 

GAMMA RAYS. See Radioactivity; 
Roentgen Rays. 

GAMMA VIRGINIS. See Virgo. 

GAMMER GRETHEL, a pen name for the 
brothers Grimm. See Grimm's Fairy tales. 

GANDER. See Goose. 

GANDHI, gahn f de, Mohandas Karam- 
chand (1869- ), a great nationalist leader 

of India, whose efforts to secure his country’s 
freedom from English rule, by methods of 
passive resistance, for a time made him India’s 
most prominent figure and the idol of his 
countrymen. 

Mahatma Gandhi, as he is called {Mahatma 
means Great Soul), was bom at Porbandar, 
in Western India (Kathiawar), the son of a 
wealthy family of official position. Pie was 
sent to England at nineteen, studied at Univer- 
sity College, Cambridge, and was called to 
the bar in London. He started his law practice 
in India; in 1893, when called to South Africa 
on business, he decided to remain there to 
become the champion of the rights of Asiatic 
settlers in that country. There he first advo- 
cated passive resistance to British rule and dis- 
played the asceticism and self-sacrifice which 
governed his life thereafter. 

After 19x4, Gandhi returned to India and 
became a leader of those working for Indian 
independence; through the World War, how- 
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ever, he served England loyally. During 1919 
and 1920, he proclaimed his campaign of 
Satygraha, or non-violent resistance to unjust 
laws, and his policy of non-cooperation. The 
latter included the boycott of foreign goods, 
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of all government service, courts, and schools, 
and surrender of all offices, titles, honors, etc. 
The movement grew rapidly, and Gandhi was 
soon the leader of the Nationalist movement. 

His doctrines enlisted thousands of Indians, 
both Moslem and Hindu, whose enthusiasm 
in several cases carried their resistance be- 
yond the passive stage and beyond Gandhi’s 
control. Although he did personal penance 
for these outbreaks, the reaction had begun 
even before he was sentenced, in 1922, to a 
term of imprisonment on the charge of sedition. 
When he was pardoned because of ill health, 
two years later, he had lost much of his former 
power over the people. He retired from public 
life, but continued to be a source of guidance 
for many of his former followers. He has made 
a lasting contribution to the spirit of Hindu 
nationalism; his high devotion to his cause, 
his sincerity and simplicity, and his ascetic 
way of life have made him one of the re- 
markable figures of his time. See India, 

GANGES, gan' jeez, RIVER, one of the 
world's great waterways, and to the Hindus the 


most sacred river of India, a stream whose 
waters, according to popular belief, perform 
curative miracles and cleanse the body as no 
other water can. The temples of the holy cities 
which line its banks are approached by stairs, 
or ghats, direct from the water's edge. At Ben- 
ares, Allahabad, and other cities, many 
thousands of pilgrims meet every year for the 
purpose of bathing in the Ganges and taking 
home a little of the holy water. It is a popular 
superstition that whosoever meets death 
in the river is borne on its waters to Paradise. 
To the natives of Hindustan, the Ganges 
represents the great center of religious life. 
To the modern Western mind, the river appeals 
as the commercial route down which most of 
the great wealth of India floats to the sea. 

This river, which drains the slopes of the 
Himalaya Mountains, rises in a vast snow field 
10,300 feet above sea level. It issues first from 
an ice cave, and after a course of 1,557 miles, 
pours at the rate of about 400,000 cubic feet 
per second into the Bay of Bengal. Its basin 
covers an area of over 390,000 square miles of 
the most fertile and most densely populated 
country in, the world. The Jumna, Ramganga, 
Gumti, Gogra, Son, and Kusi rivers swell its 
waters, which in rainy seasons overflow its 
banks for hundreds of miles of its course. The 



COURSE OF THE GANGES 

mouths of the Ganges and the Brahmaputra 
(which see) form the largest delta in the 
world— a network of dismal jungle and swamp. 
Calcutta, Patna, Murshidabad, Cawnpore, 
and Bahar are among the most Important 
cities on the banks of the Ganges. 

GANGLION, gang' gUh m . See Nekvoui 
System. 

GANGRENE is mortification, ■ or death of 
the tissues, of a part such as a toe or a foot. 
In dry gangrene, the part turns black and loses 
all sensation. There k a red mm of infkm* 
matron called the mm of dmarmtim In the 
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non-gangrenous tissue near the gangrene. 
Theoretically, just beyond this line is where 
the gangrenous tissue would separate, should 
the part left come away unaided. In moist gan- 
grene, there is all that has been said of dry 
gangrene; in addition, there is considerable 
tendency to the formation of blisters, to 
oozing of fluid, and 
to the develop- 
ment of disagree- 
able odors. In 
moist gangrene, 
bacteria of putre- 
faction are playing 
a prominent part. 

This is not the 
case in dry gan- 
grene. 

Among the 
causes of gangrene 
are diabetes, plug- 
ging of the arteries 
as a result of senil- 
ity, freezing and 
frostbite, bad 
wounds, and in- 
fections. In the 
days of old, gan- 
grene as a result 
of infection of 
wounds was fre- 
quently encountered. So bad was it that cer- 
tain hospitals were sparingly used for opera- 
tions because of the prevalence of “hospital 
gangrene” within them. 

Raynaud’s disease is one of a small group 
of disorders which tend to cause dry gan- 
grene. W.A.E. 

GANNET, a large, white sea bird which is 
often of service to fishermen, because it dis- 
closes the location of schools of herring and 
other fish by following them. It plunges and 


GANNETS 

dives for fish from the air. Gannets have strong, 
sharp bills, webbed feet, a small pouch be- 
neath the throat, and are about three feet 


long. They make their nests of seaweed on 
rocky cliffs on Bird Rock and Bonaventure, 
in the Gulf of Saint Lawrence, and on islets off 
the British Islands. They are very tame, and 
the mother will not move off her one pale, 
bluish-white egg even when a person walks 
close to her. The young require nearly two 

months to com- 
plete their growth, 
and remain mot- 
tled brown for 
three or four years. 
Certain tropical 
species of gannet 
are called booby 
(which see), d.l. 

Scientific Names. 

Gannets belong to 
the family Sulidae. 
The species described 
above is Sula bas- 
sana. 

GANYMEDE, 
gan 1 ih meed , in 
mythology, was a 
youth of marvel- 
ous beauty, whom 
Jupiter (which 
see), in the form 
of an eagle, kid- 
naped, and carried 
off to Olympus to be his cupbearer. Hebe, 
the goddess of youth, had always poured the 
nectar in which the gods often pledged them- 
selves, until one day, on a solemn occasion, she 
tripped and fell. This accident disgraced her, 
and she was forced to resign her office. So 
Jupiter, in the form of an eagle, left Olympus 
in search of her successor, and flew over the 
earth until he saw this beautiful youth, the 
son of the king of Troy. Swooping down, he 
caught the boy in his mighty talons and car- 
ried him back to the top of his mountain, where 
he was taught his duties as cupbearer to the 
gods. 

In Literature and Art. A marble statue, which is 
a copy of an early bronze statue by Leochares of 
Athens, representing Ganymede being carried off by 
the eagle, stands in the Vatican at Rome. Homer 
says: 

And godlike Ganymede, most beautiful 
Of men, the gods beheld and caught him up 
To heaven, so beautiful was he, to pour 
The wine to Jove, and ever dwell with them. 

GAPES, gayps, a disease of young poultry 
that causes the affected chickens to open their 
beaks and cough continually. This condition 
is due to the presence of tiny parasitic worms in 
the windpipe, in which the parasites feed on 
blood. If the worms are present in large 
numbers, they may finally cause the chickens 
to die from loss of blood. Besides having the 
poultry relieved by means of a gapeworm 


GANYMEDE AND JUPITER/S EAGLE 

A statue by Thorwaldsen, in the Thorwaldsen Museum, Copen- 
hagen. 



GAR 


2682 


GARCIA Y INIGUES 


extractor, the owner must thoroughly disinfect 
their coops and utensils and remove the flock 
to a new, uninfected range. The old range 
should not be used for several years, because 
earthworms are known to harbor the parasites, 
and it is not safe to brood a new flock on in- 
fected land until the range has been^ plowed, 
limed, and left idle for a considerable time. 

GAR, gahr. This name is applied to two 
different groups of fish, much alike in external 
appearance, but belonging to separate families. 



LONG-NOSED GAR 

Garfish have slender, cylindrical bodies, with 
the jaws prolonged into spearlike snouts and 
equipped with strong, sharp teeth. They prey 
on smaller fish, and are active and powerful. 
The gar of one group live in the warm parts of 
the ocean all over the world, and constitute 
about fifty species. Those of the other group 
make up five species of fresh-water fish, four 
of which are found in North America and one 
in China. The flesh of fresh-water gar is rank 
and unfit for food. The best known is the 
long-nosed garfish , gar pike , or billfish of the 
United States, found as far south as Texas 
and as far north as Vermont. The short-nosed 
gar has a more northerly range. The largest 
of this group, the alligator gar , sometimes 
reaches a length of sixteen feet. It ranges from 
the Southern states into Mexico. l.h. 

Scientific Names. The ocean gars belong to the 
family Esocidae. The fresh-water gars constitute the 
genus Lepidosteus of the family LepidosUidae. 

GARAGE, gah rahzh'. This French word has 
been taken over into English usage without 
change of form or pronunciation, though the 
pronunciation gair'aje is permissible. Meaning 
to keep under cover , the name is applied to a 
building where men clean, repair, and store 
automobiles. The garage is the modern sub- 
stitute for the old-time livery stable and also 
for private carriage barn or stable. 

GARAGE POISONING. See Antidote 
(Carbon-Monoxide Poisoning). 

GARCIA, gahr the r ah , the name of a family 
of celebrated Spanish musicians and singers, 
consisting of a father and his son and two 
daughters. 

Manuel del Popolo Vicente Garcia (r 775-X832), the 
father, was an eminent vocalist, music teacher, and 
composer, born at Seville. In x8o8 he went to Paris 
and met with great success in Italian opera. Later 
he studied the Italian method in Italy, where he 
duplicated his former triumphs, and then went to 
London. In 1826 he toured the United States and 


Canada with a company of talented singers, among 
them his son and elder daughter; this event marked 
the introduction of Italian opera to American audi- 
ences. He and his company gave seventy-nine repre- 
sentations, including two of his own operas. He 
extended his operatic tour as far as Mexico, where he 
was robbed of his wealth by bandits. 

Manuel Garcia (1805-1006), son of the foregoing, 
was especially eminent as a singing teacher. To few 
men is given the privilege of celebrating their hun- 
dredth year of life, but this was granted to Manuel 
on March 17, 1905, in London, in the presence of 
over 400 guests distinguished in the scientific and 
musical worlds. On that occasion, he received deco- 
rations from King Edward VII of England, Emperor 
William of Germany, and King Alfonso of Spain. At: 
the age of twenty, he was well known as a singer, 
composer, and orchestra conductor. After a success- 
ful operatic tour in America as a member of the com- 
pany with his distinguished father and sister, he 
returned to Paris and became famous as a teacher of 
singing. Jenny Lind was one of his pupils. He is 
famed in the scientific world also, as the inventor of 
the laryngoscope, the idea for which was gained by 
the accidental placing of two small mirrors by which 
he was enabled to note the position of the vocal chords 
during singing. 

Maria Felicita Garcia (1:808*0836), the elder 
daughter, possessed a soprano voice of great sweetness 
and phenomenal compass. When but seventeen years 
old, she played the leading r6le in The Barber of 
Seville, at Covent Garden, London. Her gifts as an 
actress were on a par with her beautiful voice, and 
she made her greatest triumphs in tragedy. She was 
unhappily wedded to a New York banker, named 
Malibran, whom she divorced, Later she married a 
Belgian violinist, Charles de Berio t. 

Pauline Garcia (1821-1910), the younger daughter, 
studied singing under Liszt. She gained fame as an 
operatic and concert soprano, singing teacher, and 
composer. In 1840 she married Louis Viardot , direc- 
tor of the Paris Italian Opera. 

GARCIA Y INIGUES, gahr sc' ah e e m'- 
gase , Calixto (1836-1898), a Cuban soldier- 
patriot who gave thirty years of his life to the 
cause of the freedom of his native land, and who 
died on a mission in its behalf. He was born at 
Holguin, Santiago Province. For a while he 
practiced law, but in 1868 became a leader in 
the Cuban insurrection known in history as 
the Ten Years'’ War. When General Maximo 
Gomez was removed from command by the 
government, Garcia succeeded him as com- 
mander in chief. At one time, with a band 
of only twenty men, Garcia was surrounded 
by 500 Spaniards. Rather than be captured, 
he attempted suicide by shooting himself 
through the head, He recovered,, however, 
and was taken to Spain, where he was held 
a prisoner for fifteen years. He escaped in 
x8c)s, the year of Cuba’s final insurrection, a nd 
went to the United States, where he engaged 
in filibustering* Eventually, Garcia succeeded 
in reaching Cuba and joining the native forces, 
and soon won important victories as one of the 
chiefs of the Cuban forces. He died in Wash* 
ington during a conference on Cuba. 
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“A Message to Garcia.” When the United States 
decided to go to the rescue of Cuba, and war broke 
out between that country and Spain, one of the first 
things to be done was to communicate with the in- 
surgent leader, Garcia. No one knew just where he 
was, and the task was a dangerous one. The way a 
man named Rowan, without a question which would 
disclose his identity or arouse suspicion, faithfully 
delivered that communication to Garcia in the wilds 
of Cuba, inspired Elbert Hubbard’s A Message to 
Garcia . It is an essay which carries an inspiring 
appeal to loyalty and faithfulness. 


GARDA, Lake. See Italy (Rivers and 
Lakes) . 

GARDEN, Alexander. See Gardenia, on 
this page. 

GARDEN, Mary (1877- ), a grand-opera 

star of exceptional dramatic gifts, was born in 
Aberdeen, Scotland, but became an American 
citizen in 1924, in New York City. She moved 
with her parents to Chicago at the age of 
eleven, where she remained until nineteen; 


through the aid of 
friends, she was en- 
abled to continue 
her musical educa- 
tion. Miss Garden 
is regarded as prac- 
tically self-taught, 
but made much of 
two years of study 
abroad; she learned 
her art upon the 
stage, for the most 
part, and her oppor- 
tunity came quite 
unexpectedly. Char- 
pentier’s new opera, 
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Louise , greatly ap- mary garden 

pealed to her, and 

she learned the title role at a time when 


there was not the slightest prospect of ever 


appearing in it. 

During a performance in Paris, in 1900, 
she was called to make her professional d6but 
in the third act of this opera, through the 
sudden illness of the star, and carried off the 
triumphs of the evening. Her interpretation 


brought instant fame, and within a week, the 
youthful choir singer from Chicago had become 
one of the stars of the Opera Comique and the 
favorite of Paris. In addition to the role of 
Louise , which she has presented over 200 
times, she has appeared in many other notable 
operas, including Carmen , Thais , La Tosca, 
Salome , and The Juggler of Notre Dame. 
In 1921 Miss Garden became manager of the 
Chicago Grand Opera Company, a post which 
she held two years. She remained as a star in 
the company. 

GARDEN CITIES. See City Planning. 

GARDEN HYPNOTIST. See Poppy. 

GARDENIA, gahr de' ni ah , a genus of trees 
and shrubs of the madder family ( Rubiaeeae ), 
named in honor of Dr.. Alexander Garden 
(1730-1791), an American naturalist born in 
Charleston, S. C. The plants are notable for 
the fragrance and beauty of their waxy-white 
or lemon-colored flowers. The blossoms are 


funnel- or salver- 
shaped, and are 
sometimes mis- 
taken for camel- 
lias (which see). 
Gardenias are 
popular as flor- 
ists’ flowers, and 
they are usually 
seen in green- 
houses or con- 
servatories, ex- 



cept in mild cli- A gardenia 

mates, for they 

are native to the tropics and subtropics. At the 
Cape of Good Hope, the hardwood of two spe- 
cies is much used in the manufacture of farm 


implements. 


Cape Jasmine. This is a species that originated 
in China, but is now common in America*. It was 
first brought to England from Cape Colony. This 
incident, and the fact that its flowers suggest those 
of the jasmine, account for the name. The Cape 
jasmine bears a yellow fruit that is used for dyeing 
silk in China and Japan. The botanical name of the 
plant is Gardenia florida. 



ARDENING is the oldest of all the 
arts. Tennyson calls Father Adam “the grand 
old gardener,” and Shakespeare says, “There 
is no ancient gentlemen but gardeners/’ Two 


thousand years before Christ, the Egyptians 
had irrigated gardens; the Babylonians knew 
the Hanging Gardens of Nebuchadnezzar, one of 
the Seven Wonders of the World; and in. all 
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countries and ages since, people have made 
gardens for their use and pleasure (see Hang- 
ing Gardens oe Babylon; Seven Wonders 
of the World). 

Never before, however, has so much at- 
tention been given to this delightful and 
profitable occupation as in the twentieth 
century. Perhaps some of this interest can be 
traced to the school gardens which are such an 
important part of the study course, both in 
many rural and city districts. Again, the 
city man's backyard gardening is an attempt 
to reduce the constantly increasing cost of 
living, as well as his way of getting “back to 
the land. 3 ' So important does the promotion of 
home and school gardening seem to the United 
States government, that the Bureau of Educa- 
tion has established a School and Home Gar- 
den Division, with experienced teachers in 
charge, who devote their entire time to in- 
vestigating and directing garden work in cities. 

Specialized Gardening. A farmer is a gar- 
dener on a large scale. A gardener who spe- 
cializes in vegetables is usually called a truck , 
or market , gardener ; a specialist in fruit, 
a fruit-grower , or orckardist ; a specialist in 
flowers, a horticulturist. A landscape gar- 
dener is an artist engaged by owners of large 
estates or public-park commissioners, who, in- 
stead of working with paints and oils, labors 
with flowers, shrubs, trees, lawns, drives, and 
fountains, to paint nature pictures that change 
with every season, and almost with each hour 
of the day. 

What a Garden Teaches. A garden is like 
a very wonderful school where all the in- 
structors teach by silent but interesting object 
lessons, and where all the pupils “learn to do 
by doing . 33 It teaches more practical botany 
than a nature-study course; but it is not 
merely botany: it joins hands with the study 
of birds,* bees, and butterflies, insects and plant 
bacteria, with the lore of the weather and the 
seasons, the chemistry of the soil, and the use 
of tools. 

A garden is of physical benefit through the 
healthful outdoor exercise its cultivation af- 
fords; and such exercise has an added value 
because it is really creative . Moral education 
it gives, too, in lessons of tenderness for helpless 
things; lessons in responsibility, patience, and 
perseverance, and that vital lesson all must 
learn — that any success worth having results 
from work. A garden teaches regard for the 
rights of others, because a child who has cared 
for a plant, from its seedtime, understands 
what ownership means. 

A garden is an education in the appreciation 
of beauty, color, artistic arrangement, and fra- 
grance. It provides a “first course 33 in the love 
of Nature. Being such a little comer of the 
great outdoors, it permits a closer intimacy 
with Mother Nature than great woods and 


rolling stretches of countryside can ever give. 
Looked at from the purely commercial point 
of view, a garden is an education in economics. 
A boy or girl who keeps the home table sup- 
plied with fresh fruits and vegetables learns 
how work changes itself into pennies, which 
grow into dollars. A garden helps to form the 
good habit of thrift when its surplus is sold, 
and the boy or girl is encouraged to put this 
money in the bank or to spend it wisely. In 
many families, parents find it a good plan to 
pay the little gardeners for all produce used 
for the table, realizing how great an incentive 
this supplies to steady and enthusiastic work. 

The Site and the Plan. Whenever there is 
any choice in the matter of selecting the 
location of the garden, the important points to 
be considered are soil and exposure. A south- 
ern slope with shelter on the north gives ideal 
results. At any rate, the garden should be in 
a free, open space, away from shade and big 
trees, so that Nature’s handmaids —sun and 
air — may work their magic without interfer- 
ence. 

The second thing to decide is what kind of a 
garden it is to be-— whether a vegetable garden, 
a flower garden, or a combination of the two. 

Next comes the making of a “working plan , 33 
on paper. This should be a diagram, drawn 
to scale — say, a quarter of an inch for each 
foot of space— -and should show the exact; 
widths and arrangement of beds, paths, and 
borders. Whenever possible, the beds should 
be so arranged that the rows will run north 
and south, to give the plants the full benefit 
of the sun from morning till evening. So much 
depends upon space and purpose that it would 
be useless to try to present a suggestive plan 
in this brief treatment. Home-making mag- 
azines and special gardening periodicals should 
be consulted, as well as a few of the many at- 
tractive and inexpensive books on the subject ; 
there is no art that has a larger or more fasci- 
nating literature. 

As to the size of the garden, the beginner 
must beware of “o’erleaping ambition , 33 Plan* 
ning and seed-planting are easier than culti- 
vating. A neglected garden may be worse than 
useless, while even a small plot well tended 
will yield good profit and endless satisfaction. 
It is wise to begin on a small scale, find out 
by experience how much can be well done, 
and then extend operations from season to 
season. A small bed for a young child, a plot 
twenty-five feet square, more or less, for an 
older boy or girl, will afford excellent training 
and practice, and from these modest begin- 
nings, the garden may be increased year after 
year. The novice should confine himself to 
the common and easily grown varieties, 
whether among vegetables or flowers. In the 
flower garden, annuals and vines that grow 
quickly are encouraging for the beginner. 'The 
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HOT THAMES IN A TRUCK GARDEN 
Near Las Cruces, New Mexico. 


hardy perennials, which bloom year after year, 
are also a wise choice, especially for anyone 
whose gardening time is limited. 

Getting the Soil Ready. If seeds are to be 
properly nourished when planted, they must be 
dropped into ground that is well supplied with 
plant food. One of the most important of 
these foods is nitrogen, usually given to the 
soil by spreading over it a coating of stable 
manure three or four inches deep. Again, if 
the tiny rootlets are to send their fibers down 
through the ground for food and moisture, and 
if the young plant is to push its way upward 
into the sunlight, the soil must be soft and 
fine. To make it so, the garden plot must be 
thoroughly spaded and dug to the depth of a 
foot. It must then be turned over again and 
again with hoe and rake, until all lumps are 
broken up. Spading and raking are to small 
gardens what plowing and harrowing are to 
farms. Next, since the soil needs potash 
and phosphoric acid, as well as nitrogen, to 
feed to its plants, wood-ash and bonemeal 
should be sprinkled upon its surface, or one 
of the good chemical fertilizers sold in the 
stores should be obtained. By working this 
in thoroughly, the soil will become pulverized 
and mellow. 

Planting the Seed. All planting must be 
done on a freshly prepared surface; that is, 
the ground must be watered, hoed, and raked 
smooth just before the seeds are put into the 
ground, no matter how much previous work 
has been done. . 


Only good seed will produce healthy plants; 
therefore it should be bought at a reliable seed- 
house and then tested before planting. A sim- 
ple testing method is explained in the article on 
Seeds. The very tiny seeds are usually scat- 
tered on the soft ground and pressed in firmly 
with a smooth board; larger ones are planted at 
varying depths. During the summer, seeds need 
to be planted deeper than in springtime, be- 
cause it is necessary to go farther down to 
find moist soil. 

[The planting table in the article Vegetables gives def- 
inite instructions for planting vegetable seeds; a similar 
one for Flowers will be found in that article.] 

After the planting, the soil must be pressed 
or stamped down firmly, bringing the earth 
in contact with the seed, and making it com- 
pact enough to hold the moisture needed for 
germination. Each row or bed should then be 
tagged with a thin wooden marker, on which 
are written the kind of seed and the date of 
planting. 

When to Plant. Planting time varies in 
different localities and in different years. Ex- 
perienced gardeners go according to the fruit- 
tree calendar. When the peach and pear are 
in bloom, they plant the hardy vegetables, such 
as onions, lettuce, radishes, spinach, beets, pars- 
nips, turnips, and the like. When the apple 
blossoms appear, they plant the more tender 
varieties, like beans, com, melons, pumpkins, 
and cucumbers, Most of the flowers, with 
the exception of the sturdy little pansy and a 
few others, also need to be held back until 
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this more conservative time. However, if the 
gardener wishes to get an early start, he plants 
his seed in a hotbed or cold frame, which is 
easy and inexpensive to make, or starts it in 
pots or “flats,- ” kept indoors. Then he waits 
with his transplanting until the warm weather 
has come to stay, which is generally when 
apple-blossom time is past. 

What Cultivation Means. Cultivating the 
ground means keeping it well fed, well stirred, 
and well watered. Occasionally, particularly 
if the garden does not seem to be thriving, a 
fertilizer should be sprinkled upon its surface. 
Different soils need different treatment, but 
one of the best all-round fertilizers is bone- 
meal. When manure is used, care must be 
taken not to let it come in contact with the 
plant itself. Lime helps to keep the soil sweet. 
Mulch, a light layer of fine soil kept on the 
garden surface, assists the ground in retaining 
its moisture and keeps out weeds; it is se- 
cured by hoeing the ground and then dragging 
a rake lightly over it. Frequent sprinkling 
with a hose is necessary. 

Protecting the Garden. Every garden is a 
battlefield, with the flowers, vegetables, birds, 
and gardener in league against destructive in- 
sects and troublesome weeds. The fight against 
the weeds must begin the minute they send 
their unwelcome stalks through the earth, for 
they are using up food that belongs to the 
rightful possessors of the soil. The younger 
they are, the easier to uproot, and if the war 
is well fought in the beginning of the season, 
the later struggle will be less strenuous. Con- 
stant stirring and mulching of the soil dis- 
courage the weeds, and the garden more than 
repays the time and effort bestowed upon it, 
by looking trim and yielding abundantly. The 
United States government has given special 
attention to the weed problem of farmers and 
gardeners in its bulletin entitled Weeds and 
How to Kill Them ; this pamphlet may be ob- 
tained through the Department of Agriculture. 

Among the insect foes of the garden are 
those that actually devour the plant and those 
that injure it by sucking its juices. The 
weapon used against the eating insects is poi- 


son, such as Paris green or Bordeaux mixture, 
which is sprayed on the leaves. The sucking 
insects have to be deluged with liquid or 
powder; lime, soot, tobacco dust, and kerosene 
emulsion are among the usual remedies. The 
cutworm, which comes early and does fearful 
damage all summer, is best conquered by feed- 
ing it poisoned bran mash; the rose-borer is 
fought with hellebore. The different vegetables 
have special enemies, each of which is sus- 
ceptible to certain poisons and not to others. 

In a small garden, it is usually possible to 
keep the insect population down by going over 
the patch systematically every day, particularly 
early in the season, picking off the bugs, and 
dropping them into a can of kerosene. A 
weedless garden has few insect invaders. And, 
of course, the birds and toads are constantly 
cooperating with the garden’s owner, so that 
by encouraging the presence of these allies, he 
will find his labors greatly lightened. A bird- 
house and a drinking basin will attract the 
winged helpers (see illustration, in the article 
Bird). A dark, cool corner fitted up with a 
few stones, or a box lying on its side under a 
bush, will furnish the toad a home in which 
he will live contentedly as assistant gardener. 

Making the Garden Pay. There is profit in 
gardening, even for a boy or girl who has only 
after-school and vacation time to give to it 
Many an unattractive backyard or empty lot, 
such as the one shown in the accompanying 
illustration, which has been a mere dumping- 
ground for rubbish, has been transformed by 
the children of the family into a commercial 
success, like that shown in the second picture. 
Such a transformation pays cash dividends on 
time and effort, besides making the home sur- 
roundings pleasanter and more healthful. 

It is an easy matter to find customers for 
the surplus garden produce, for there is always 
a demand for home-grown vegetables and ber- 
ries. A boy who goes into' gardening m a 
business should concentrate on one or two veg- 
etables; first, in order to have a sufficient out- 
put for the market, and, second, because it 
means less effort and, greater returns. When 
he has mastered these, he can add others to his 
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list. Specializing has good profit in it, how- 
ever, and many experienced gardeners prefer 
to devote their entire time to a single crop. 

The young gardener may work up a route 
of private customers in his own neighborhood; 
he may sell to the town grocers or hotels; or 
he may dispose of his produce by shipping to 
outside points. The parcel post offers an ideal 
rapid-delivery service for garden products. The 
gardener should consult with an experienced 
shipper in order to learn how to prepare his 
vegetables most attractively, and how to pack 
them in the best way. Good advice is contained 
in the United States government bulletin on 
Marketing by Parcel Post. Many a boy has in 
this manner made 
his vacation pay 
for the following 
year’s work in col- 
lege. In addition, 
there are indi- 
rect profits. Prize 
specimens of gar- 
den art often win 
worth-while cash 
rewards at state 
and county agri- 
cultural exhibits; 
and more than one 
amateur gardener, 
branching out in- 
to general farming, has found his early experi- 
ence in the home garden a valuable asset. 

Girls as well as boys can make money by 
selling flowers to florists or to people who lack 
flower gardens, or by raising young plants in 
hotbeds or flats for supplying neighbors who 
might not otherwise be tempted to make gar- 
dens. Pansy plants, especially when they have 
begun to bloom, are very quickly disposed of. 
Seeds and bulbs can be sold in a small way. 
Boys and girls may also do garden service, 
charging for their work by the hour and thus 
turning their knowledge into cash. 

Canning and preserving the surplus vege- 
tables and fruits of the garden is a home 
industry in which women and girls are finding 
wide scope for profitable work. Some practical 


instructions along this line can be secured from 
the United States Department of Agriculture. 

Related Subjects. The following articles in these vol- 
umes contain much material which will be helpful in con- 
nection with the above. A number of these articles contain 
lists of related subjects, and to those also the reader is 
referred. 

Fruit 
Grafting 
Horticulture 
Insecticides and 
Fungicides 
Perennials 
Plant 

Pollen and Pollination 
School Garden 
Seeds 
Soil 

Vegetables 
Weeds 

GARDEN OF 
EDEN. See Adam 
and Eve; Eden, 
Garden of; Bab- 
ylonia; Tigris 
River. 

GARDEN OF 
THE GODS, the 
name given to a 
500-acre region 
in Colorado, be- 
tween Manitou 
and Colorado 
Springs, noted for 
its many curiously shaped red and white sand- 
stone formations. Among these are the Cathe- 
dral Spires , Balanced Rock , Siamese Twins , and 
the Seal and the Bear . The gateway consists of 
two masses of red rock, 300 feet high, and only 
wide enough at the bottom to admit a vehicle. 
These grotesque masses are the remains of 
mountains worn and washed away by the winds 
and waters. A magnificent view of Pike’s Peak 
is obtained from the Garden. (See page 2688.) 

GARDEN STATE, a popular name applied 
to New Jersey (which see). 

GAR'DINER, Samuel RaWSON (1829-1902), 
an English historian, author of numerous his- 
torical works of recognized value. His Stu- 
dents' History of England and An Introduction 
to the Study of English History are widely 
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used as textbooks in English and 
American schools. The most impor- 
- tant of his 
works, mark- 
ing him as 
an historian 
of very high 
order, are 
The History 
of England 
from the Ac- 
cession of 
James I to 
the Outbreak 
of the Great 
Civil War , 

The History 
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and The His- 
tory of the Commonwealth and Protec- 
torate. 

GARDNER, Mass. See Massa- 
chusetts (back of map). 

GAREFOWL, gal/ fowl , the great 
auk. See Auk. a maj ’ e: 

GARFIELD, Harry Augustus 
(1863- )t son of James Abram Garfield, 
former President of the United States, was born 
in Hiram, 0 ., and was educated at Williams 
College, Williamstown, Mass, He has also re- 
ceived honorary degrees from numerous colleges 
and universities. He began his professional ca~ 



and universities. 
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A majestic view, with Pike’s Peak In the distance. Below, the 
rocks known m the Siamese Twins* 

rrfield article on page 3687.) 

is born reer as teacher of Latin and Roman history in 
llliams Concord, N> IL, In 1885* After two yean he be- 
dso re- gan the practice of law in Cleveland* <)., then 
olleges became professor of politics in Princeton Uni* 
«ca- veraity. In 1908 Garfield was called to the 
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presidency of Williams College, which post 
he now holds. 

He was appointed as United States 
Fuel Administrator by President Wilson, 


in 1917, and served as long as the war 
emergency continued, during which time 
he was on leave of absence from his presi- 
dential duties. 
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ARFIELD, James Abram (1831-1881), 
an American soldier and statesman, and the 
twentieth President of the United States. He 
was the fourth President to die in office and 
the second to meet a martyr’s death. Garfield 
was a self-made man, in the very best sense 
of . the word; without great genius, he won 
high rank in many fields through industry, 
perseverance, and courage. As a teacher, he 
kindled in his pupils a longing for truth which 
led them to regard him as one of the great 
teachers, to be compared with men like Arnold 
of Rugby. As a soldier, he rose in two years 
to high rank, and would* have risen higher, but 
for a call to other duties. In Congress he 
became the leader of his party, yet he was not 
as great a party leader as some others of his 
time, because he frequently sacrificed party 
expediency to the national good. Fie was a 
far-seeing statesman who never lost sight of 
everyday morality. 

As an orator, his own earnest faith made 
people listen to him with respect, and he never 
stooped to oratorical tricks. His speeches sel- 
dom rose to lofty heights, yet he was always 
impressive. When he heard the news of Lin- 
coln’s death, he spoke a few simple words, 
from the balcony of the New York custom- 
house, which calmed a frenzied, horror-stricken 
mob: 

Fellow citizens: Clouds and darkness are around 
Him.; His pavilion is dark waters and thick clouds; 
justice and judgment are the establishment of His 
throne; mercy and truth shall go before His face! 
Fellow citizens I God reigns, and the government at 
Washington still lives. 

Only sixteen years later, he himself, as Chief 
Executive, met death at the hands of an 
assassin* 

Youth and Young Manhood. James Abram 
Garfield was bom in a log cabin at Orange, 
Cuyahoga County, O., on November 19, 
1833:. His parents had moved from New York 
state to the Western Reserve only the year 
before. Abram Garfield, the father, made a 
good beginning on his new farm, but died 
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before the second birthday of his son James. 
Though James was the youngest of four chil- 
dren, his youth did not prevent him from 
doing his share of work. At the age of ten, he 
was accustomed to hard manual labor, and he 
added his mite to the family income by work- 
ing at every opportunity for the neighboring 
farmers. Meanwhile, he had made great prog- 
ress in his schooling. He read all the books 
he could buy or borrow, and he especially 
favored the Bible and American history. 

About his fourteenth year, his imagination 
was kindled by a volume of tales of the sea; 
he wanted to be a sailor and to live a life of 
adventure. The quiet routine on the farm 
no longer satisfied him, and with his mother’s 
permission, he went to Cleveland, where he 
intended to ship as a common seaman on a 
lake schooner. He got no farther, however, 
than the deck of the first schooner he saw, 
when the captain spied him and urged him to 
get back to shore. Though somewhat dis- 
heartened by his experience, young Garfield 
determined not to return home without adven- 
ture and without money. Wandering about the 
city in search of work, he met a canal boatman, 
who hired him to drive his team along the 
towpath of the Ohio Canal. In later years, 
Garfield never said much about this experience, 
but it is known that he was soon promoted 
from the towpath to a position on the boat. 
After several months, an attack of ague sent 
him home, and it seems to have banished any 
further desire to work on the canal. 

It was then the boy’s ambition to be a 
teacher, and with this end in view, he entered 
Geauga Seminary at Chester, ten miles from 
his home; then from 1851 to 1854 he studied 
at the Western Reserve Eclectic Institute, later 
called Hiram College. In the vacations, he 
learned and practiced the trade of carpentry, 
helped on the farms at harvest time, and taught 
school to earn money for his education. After 
his first term at Geauga Seminary, he asked 
for no financial assistance from his mother; 
he did not need it. 
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During the three years Garfield spent at 
Hiram College, he not only earned his way, but 
he saved $350 toward the expense of several 
years at an Eastern college. After hesitating 
as to Yale, Brown, or Williams, he finally 
chose the last, chiefly because Mark Hopkins, 
its great president, wrote him a friendly letter 
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JAMES ABRAM GARFIELD 

Of his brief and tragic career in the Presidency, 
Woodrow Wilson, a later President, in his History of 
the American People , said: “Office seekers swarmed 
about the President with quite unwonted arrogance, 
and before he had been four months in his uneasy 
place of authority one of the crowding throng whom 
he had disappointed wreaked foul vengeance upon 
him.” 

of encouragement. There was some feeling 
among his friends and the members of his fam- 
ily that Garfield should have chosen Bethany 
College, in West Virginia, an institution con- 
trolled by the Disciples of Christ. Garfield 
was by nature religious, and he had recently 
been received into that denomination, of which 
his mother was also a member. The actual 
reasons he assigned for his decision against 
Bethany College revealed the independence of 
mind which was one of his most pronounced 
characteristics. In addition to the fact that 
the course of instruction at Bethany was lim- 
ited, he said that Bethany was too friendly 
toward slavery, and, most significant of all, 


that as he had “inherited by birth and associa- 
tion a strong bias toward the religious views 
there inculcated, he ought especially to ex- 
amine other faiths.” Two years at Williams 
College completed his formal education, and in 
1856 he returned to Hiram College to teach 
Latin and Greek. 

Up to that time, Garfield had given no indi- 
cation of great ability. He was industrious, 
conscientious, and courageous, but by no means 
conspicuous for any superiority. He had, how- 
ever, laid a firm foundation, and within the 
next seven years was in turn professor, college 
president, state senator, major general in the 
United States army, and member of the na- 
tional House of Representatives. This is a 
rise to fame paralleled in the lives of but few 
men. 

In 1857, when only twenty-six, he was chosen 
president of Hiram College. As a teacher, he 
was remarkably successful, because his own 
youthful enthusiasm, his thirst for knowledge, 
and his regard for the truth communicated 
themselves to his pupils. His classes discussed 
almost every subject of current interest in 
science, religion, ethics, art, and scholarship, 
and felt his influence at every point. He occa- 
sionally preached, a practice permitted by his 
Church, and he was also studying law. At 
first he seems to have taken no interest in 
politics, but when the slavery question, which 
he thought a moral issue, became political, 
he sought every possible opportunity to oppose 
it. His prominence among anti-slavery men 
in Ohio led to his election, without solicitation 
on his part, to the state senate. There his 
industry and versatility were again apparent, 
and he investigated and made reports on such 
widely separate fields as geology, parliamentary 
law, education, finance, and the state militia. 

Garfield as a Soldier. In August, 1861, the 
governor of Ohio commissioned Garfield lieu- 
tenant colonel of the Forty-second Regiment 
of Ohio Volunteers. Most of the members of 
the regiment were graduates or students of 
Hiram College, and were drawn into the army 
by Garfield's example. Very soon promoted 
to the rank of colonel, he reported with his 
regiment to General Buell, then in Louisville, 
Ky. Buell was so impressed by the efficiency 
of Garfield's regiment that he gave him the 
command of a brigade and ordered him to 
drive the Confederates out of Eastern Ken- 
tucky. A fortnight later, Garfield won the 
Battle of Middle Creek (January io, 1862), on 
a field chosen by the enemy,, who also had 
the advantage of superior numbers# This vie* 
tory, followed by General Thomas’s success 
at Mill Spring, nearly ended Confederate hopes 
in Kentucky. Garfield’s services were acknowl- 
edged by the President in a general order to 
the army, and he was appointed brigadier 
general. He reached Shiloh' in time to' take 
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part in the second day’s battle, was prominent 
in all the operations around Corinth, and 
showed considerable engineering skill in re- 
building bridges and the fortifications of Hunts- 
ville. 

During the winter of 1862-1863, Garfield was 
in Washington as a member of the court which 
court-martialed General Fitz-John Porter, but 
in February, 1863, he rejoined the Army of the 
Cumberland as chief of staff to General Rose- 
crans. During the Battle of Chickamauga, 
when a blunder caused the defeat of the Fed- 
eral right, Garfield rode under fire to carry 
the news to Thomas, and under Thomas’s 
orders, helped to save the left from rout. For 
his services in this battle, Garfield was com- 
missioned major general. Shortly afterward 
Thomas took command of the Army of the 
Cumberland and asked Garfield to take com- 
mand of a division, Garfield was only thirty- 
two, with every prospect of a brilliant military 
career, but at the earnest request of President 
Lincoln and Secretary of War Stanton, he re- 
signed from the army and took his place in a 
new field. 

Garfield in Congress. In 1862, while still in 
active service in the army, Garfield was elected 
to Congress; he took his seat in December, 
1863. Lincoln urged him to take this step, 
with the plea that he could be of greater serv- 
ice to the Union while in Congress than in 
the army. Garfield’s reputation as a soldier 
secured for him a place on the Committee on 
Military Affairs, an unusual honor for a new 
member, for the committee was at that time 
the most important in Congress. His authority 
on military matters won quick recognition, and 
his opinion was frequently sought. 

At the close of the war, he was transferred, 
at his own request, to the Committee on Ways 
and Means. His reason for choosing this new 
field was that, the war being ended, financial 
matters would demand first attention, and he 
wanted his share in their treatment. His ca- 
pacity for hard work later won him a place as 
chairman of the Committee on Banking and 
Currency and of the Committee on Appropria- 
tions, Throughout the Reconstruction period, 
Garfield was allied with the radical Republi- 
cans. He opposed Johnson’s policies and voted 
for his impeachment. He was from the first 
an advocate of sound money, and never lost a 
chance to tell Congress and the country the 
necessity of saving the country’s financial 
honor. 

In 1876 he went to New Orleans, at President 
Grant’s request, to watch the counting of the 
Louisiana vote, and in the next year, although 
he had been opposed to an electoral commis- 
sion in the Hayes-Tilden controversy, was him- 
self chosen a member by acclamation. After 
Blaine’s transfer from the House to the Senate 
in 1877, Garfield became the undisputed leader 


of the Republicans in the House. In January, 
1880, the Ohio legislature elected him to the 
United States Senate, but he never took his 
seat. 

The Election of 1880. In the national Re- 
publican convention at Chicago, in June, 1880, 
James A. Garfield sat at the head of the Ohio 
delegation. Ohio sought the nomination of 
John Sherman, and Garfield presented Sher- 
man’s name in a remarkable address. But a 
large number of delegates were pledged to 
James G. Blaine, and a still larger number 
wanted to nominate Grant for a third term. 



ELECTION OF iSSo 

Garfield and Arthur received 214 electoral votes from 
Republican states; Hancock and English received 
155 Democratic votes. 

The Grant adherents were the “stalwarts,” led 
by Conkling and Arthur of New York; the 
opposition to Grant gloried in the name of 
“half-breeds.” For thirty- three tiring ballots, 
Grant had 306 of the 700 votes in the con- 
vention, the remainder being divided among 
Blaine, Sherman, and George F. Edmunds. 
Garfield had received one or two votes from 
time to time, but had not been seriously con- 
sidered until the thirty-fourth ballot, when 
Wisconsin gave him thirty-six votes. On the 
thirty-sixth ballot he received a majority of 
the votes, and was declared nominated. 

In the campaign which followed, Garfield es- 
tablished a new precedent by making speeches 
in his own behalf in Ohio, New York, and sev- 
eral other states. An attempt was made to con- 
nect him with the Credit Mobilier, but no 
proof of personal corruption was ever offered. 
That the people at large believed in his in- 
nocence was shown by the result of the election, 
in which he received an electoral vote of 214 
to 155 for the Democratic candidate, Winfield 
S. Hancock, another notable soldier, 

Garfield’s Brief Administration. When Gar- 
field entered office, it seemed that his adminis- 
tration was to be most successful. Both pub- 
licly and privately, he announced his desire to 
unite all factions of his party and of the people 
in his support, but his hope was not fulfilled. 
With the exception of Robert T. Lincoln, Sec- 
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retary of War, his strong Cabinet was com- 
posed entirely of “half-breeds/’ Blaine himself 
being Secretary of State. The President, how- 
ever, recognized the stalwart faction in the 
nomination of about a dozen important officers 
in New York, all apparently with the approval 
of Conkling and Platt, the Senators from that 
state. Then he sent to the Senate the nomina- 
tion of William H. Robertson as collector of 
the port of New York. Robertson was one 
of Conkling’s bitterest political foes, and Conk- 
ling tried to prevent confirmation. The Re- 
publican Senators, yielding to Conkling’s 
wishes, agreed in caucus to allow the nomina- 
tion to lie over from May until December. 
This was a victory for Conkling, but the 
President met this move by withdrawing the 
dozen nominations which pleased Conkling. 
Conkling and his colleague, Senator Platt, 
thereupon resigned and appealed to the New 
York legislature for reelection to vindicate the 
right of Senatorial patronage. The legislature 
refused to reelect them, and meanwhile the 
nomination of Collector Robertson was con- 
firmed. 

On the morning of July 2, 1881, President 
Garfield was in a holiday mood. Twenty-five 
years before, he had been graduated from Wil- 
liams College, and on this day he was to go 
back to his alma mater for his twenty-fifth 
reunion. As he was walking through the rail- 
way depot in Washington, arm in arm with 
James G. Blaine, he was approached by Charles 
J, Guiteau, a lawyer who had sought in vain 
to be appointed United wStates consul-general 
at Marseilles, France. Guiteau suddenly raised 
a pistol and fired twice at the President, the 
second shot taking effect. The President was 
carried to the White House, where he suf- 
fered for ten weeks. Toward the end of the 
summer, his condition became worse, and the 
doctors decided that his only chance for re- 
covery lay in removal to a more invigorating 
climate. On the sixth of September he was 
taken to Klberon, N. J., but blood poisoning 
developed in about ten clays, and on the nine- 
teenth of September, 1881, he died. His body 
now lies in a splendid tomb in Cleveland, 0 . 
Guiteau, the assassin, was a “stalwart*’ Re- 
publican, and when arrested after the shooting, 
declared frankly that it had been his purpose 
to throw the government into the hands of 
Vice-President Arthur. It was apparent, how- 
ever, that Guiteau was mentally unbalanced 
and had no conception of the awful nature of 
his crime, for which he atoned with his own 
life. 

Eminent Sons. Two of Garfield’s sons 
achieved distinction in several fields. Harry 
Augustus Gamtbld (bom 1863) became a 
prominent Cleveland lawyer, was professor at 
Western Reserve University and at Princeton 
University, and since 1908 has been president 


Outline and Questions on 
James A. Garfield 

I. Early Years 

(1) Birth and parentage 

(2) Early need for hard work 

(3) Beginnings of an education 

(4) “On the towpath” 

(5) In institute and college 

II. Rapid Rise to Prominence 

(1) Work as teacher 

(a) Reasons for success 

(2) As president of Hiram College 

(3) Interest in the slavery question 

(4) In the state legislature 

(5) As a soldier 

(a) Battle of Middle Creek 

(b) Gallant services at Battle of Cbicka- 

mauga 

(6) In Congress 

(a) Work on committees 

(b) Policy during Reconstruction period 

(c) Republican leader of the House 

(7) Election of 1880 

(a) Garfield’s place in Republican conven- 

tion 

(b) Chosen as compromise candidate 

(c) Elected President 

III. Administration 

(1) "Stalwarts” and “half-breeds” 

(2) Break with Conkling 

(3) Star Route frauds case tried 

(4) Death at the hands of a disappointed office- 

seeker 

IV. Summary 

(1) Not a great genius 

(2) Remarkable rise to power due to industry 

and perseverance 

(3) Rank as an orator 


Questions 

What characteristic reason did Garfield give 
for not attending a college oE his own religious 
denomination? 

When did he give up a promising career be- 
cause he was convinced that he could do more 
good elsewhere? 

What was the motive back of the assassina- 
tion of the President? 

What particular form did the love of adven- 
ture take in the boy Garfield? What was the 
outcome of his search for adventure? 

Who were the “half-breeds,” and what part 
did they play in Garfield’s brief administration? 

In how many fields did Garfield win distinc- 
tion? 

Why may it justly be said that his rise to 
fame was more rapid than that of almost any 
other American? 

On what important committees did he serve 
in Congress? 

What were Garfield’s favorite books when 
he was a child? 

Of whom was his regiment chiefly made up 
at the outbreak of the war? 

Tell how he happened to be nominated for 
the Presidency. 

Give his significant comment on the death 
of Lincoln. 

What led Mm to take his first interest in 
politics? 

Why did he never take the seat in the Senate 
to which he was elected? 
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of Williams College, his own and his father’s 
alma mater. In 1920 he acted as Fuel Ad- 
ministrator under President Wilson. James 
Rudolph Gareield (bom 1865) also studied 
law, was for several years commissioner of 
corporations in the Department of Commerce 
and Labor, and from 1907 to 1909 was Secre- 
tary of the Interior in President Roosevelt’s 
Cabinet. Since 1909 he has practiced law in 
Cleveland, O. See Gareield, Harry, e.d.e. 


Lucretia Rudolph Garfield (1833-1918), wife of the 
second martyred President, whose career in the White 
House was shadowed by her own illness and ended 
within four months by the death of her husband. 
She was the daughter of Zebulon Rudolph, an Ohio 
farmer. Her father was one of the founders of Hiram 
College, where she was graduated. 

She and James Garfield were classmates, and later, 
at Hiram College, she was one of his pupils. She 
taught school while he 
was completing his edu- 
cation, and when he se- 
cured appointment as 
president of Hiram Col- 
lege, the two were mar- 
ried. It was at Hiram 
that Mrs. Garfield lived 
during the long war 
years, and there that she 
lost an infant daughter. 

Although there was 
no official entertaining 
during the four months 
of Garfield’s term as 
President, the family 
enjoyed the informal so- 
ciety of their friends. 
Long residence in Wash- 
ington as a member of 
Congress had given to 
the Garfields and their five children a wide acquaint- 
ance. Mrs. Garfield was recuperating from an illness 
at Long Branch, N. J., when word reached her that 
the President was shot. Her courage and composure 
during the long weeks of his illness and at his death 
aroused the admiration of the country. 
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Related Subjects. The reader who desires additional 
information regarding this President and his times is re- 
ferred in these volumes to the following articles: 

Arthur, Chester A. Garfield, Harry A. 

Conkling, Roscoe Electoral Commission 

Credit Mobilier Reconstruction 

GARFIELD, N. J. See New Jersey (back 
of map). 

GARFIELD MEMORIAL. See page 1478. 

GARFISH. See Pike; Gar. 

GARGANTUA. See Rabelais. 

GARGLE. When the throat becomes sore, 
a wash made of simple, soothing, and healing 
medicines, called a gargle, is used to cleanse 
and heal the sore part. In using it, the head 
should be thrown well back, and some of the 
liquid should be churned about in the lower 
part of the throat. One must be careful not 
to swallow any of the liquid, for, even though 
it may contain simple drugs, the stomach 


may be injured. The following are simple 
gargles for sore throat that can easily be 
prepared at home: 

Salt and borax, one-half teaspoon each; glycerine, 
twelve teaspoonfuls. Mix in water to make half a 
pint. 

Equal parts of listerine, glycerine, and water. 

Salt and baking powder, one-half teaspoon each, 
in water to make half a pint. Use hot or cold as 
desired. 

GARGOYLE, gahr' goil. On the upper cor- 
ners of many ancient Gothic cathedrals and 
palaces built in the thirteenth and fourteenth 
centuries, were weird, half-human and half- 
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GARGOYLES 

Dragon and eagle on the Cathedral of Notre Dame, 
Paris. 

animal or birdlike stone figures called gargoyles , 
sometimes serving as waterspouts. These figures 
were made on a few buildings earlier than the 
period named, but they were used extensively 
in Gothic architecture. On the roof of N6tre 
Dame Cathedral in Paris, where they cannot 
be seen unless ascent is made to the top, are 
some of the most famous of these strange 
figures. These grotesque objects have been 
supplanted in modern styles of architecture 
by metal pipes which carry the water from the 
roof and very seldom add any ornament. The 
University Club building in Chicago, called 
the most perfect Gothic structure in America, 
has ornamental gargoyles on its upper comers, 
representing weird animal heads. See Archi- 
tecture. 

GARIBALDI, gah re bahl f de 1 Giuseppe 
(1807-1882). In his youth and early manhood 
this Italian hero was a sailor, but at the age 
of twenty-six he came under the influence of 
Giuseppe Mazzini and other young enthusiasts 
of the liberation movement, and he thereupon 
dedicated his life to that cause. Condemned to 
death in 1834 because of his share in an un- 
successful outbreak in Genoa, Garibaldi fled 
to France, and soon afterward made his way 
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to South America. There he won fame as a 
brilliant leader in the struggle of the new 
republic of Uruguay against Argentina. 

In 1848 the news of the uprising of the 
Northern Italians against Austria brought him 
back to his country, to give heroic but inef- 
fectual service in a 
struggle that left 
Italy still in the 
hands of an oppres- 
sor. When this rev- 
olution failed, Gari- 
baldi took refuge in 
Genoa, later reach- 
ing Tunis, and after 
that emigrating to 
the United States. 

During the next few 
years, he revisited 
South America, but 
in 1854 he returned 
to Europe, settling 
on a small farm on 
the island of Capre- 
ra, in the Mediter- 
ranean Sea. 

In 1859, when the Italians again struck for 
liberty under the standard of the king of Sar- 
dinia, Garibaldi began the most momentous 
period of his career. His brilliant and effective 
services of that year were continued in i860 
in a spectacular conquest of the island of 
Sicily, which he wrested from the king of 
Naples with the aid of a band of volunteers. 
This victory was followed by his triumphal 
march into the city of Naples. In the words of 
an eminent historian (Myers), “The adventur- 
ous daring of the hero Garibaldi changed the 
kingdom of Sardinia into the kingdom of 
Italy.” He then resigned his command to the 
Sardinian king, Victor Emmanuel, and retired 
to his island farm. 

Garibaldi was still far from satisfied with 
what had been accomplished, and his im- 
patience to see the city of Rome again the 
capital of Italy led him to make two attempts 
to capture it. In his second invasion of the 
Papal States, in 1867, he was defeated by 
French troops who came to the aid of the Pope, 
and was made a prisoner. Later, he was per- 
mitted to return to his home. 

On the outbreak of the Franco- German War 
in 1870, he took command of a company of 
French volunteers in Burgundy, and at the end 
of the war was elected a member of the French 
Assembly. Meantime, he saw the fulfilment 
of his hopes in the complete unification of 
Italy, with the Eternal City the national seat 
of government. He performed his last public 
service as a member of the Italian Parliament, 
to which he was elected in 1874. Garibaldi's 
place in history is secure. He is honored as a 
true patriot and hero of the struggle that freed 


Italy from foreign rule and gave it a place 
among the modern nations of Europe. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Italy (History) Sicilies, Kingdom of 

Mazzini, Giuseppe the Two 

Victor Emmanuel II 

GARLAND, Hamlin (i860- _ ) an Amer- 

ican novelist and poet, whose realistic pictures 
of Western life present a different West from 
the romantic country of lawlessness and pic- 
turesque wildness about which so many authors 
have written. His 
stories are of the new 
West, an empire that 
was carved slowly 
out of the American 
wilderness. Garland 
was born in West Sa- 
lem, Wis., and passed 
his boyhood and 
youth in the Middle 
West. He attended 
the Cedar Valley 
Seminary in Osage, 
la., and was a farmer 
and school teacher 
by turns until 1884, 
when he began lit- 
erary work in Bos- 
ton. After 1893 he 
spent several years in the West. He was the 
founder and first president of the Cliff Dwellers, 
a Chicago society of celebrities, and he mar- 
ried Miss Zulime Taft, a sculptor of that city. 

Literary Career. Garland’s first book, written be- 
tween 1890 and 1898, was called M a in* Traveled 
Roads. It is a collection of six Mississippi Valley 
stories, written in a characteristic vein of realism. It 
was followed by numerous other stories, including 
Prairie Folks , A Spoil of Office, 2' he Eagle's Heart, 
The Captain of the Gray Horse Troop , The Long 
Trail, Cavanagh Forest Ranger , and a trilogy of stories 
of the Middle Border. He has also written Crumbling 
Hols, a volume of criticism; Prairie Songs, a collec- 
tion of poems; and a sympathetic biography of 
Ulysses S. Grant. 

GARLIC, a strongly flavored plant of the 
lily family, in common use as a seasoning among 
Italians and other southern Europeans. It is 
not liked by Americans, except in very small 
quantities. A bit of garlic rubbed on the inside 
of a dish will give a' salad a noticeable flavor. 
Like the onion, garlic is very easy to cultivate 
and is raised from the smaller edible bulbs, or 
cloves. The leaves of the plant are like those of 
the onion, but are not hollow. The stem grows 
about two feet high and bears white flowers. 
Wild garlic, sometimes called wild onion, is a 
pink- flowered weed found in pastures In 
Eastern America. It is much disliked by 
farmers, for it imparts a very disagreeable 
flavor and odor to dairy products* 
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Garlic has been used from the earliest 
times. It is mentioned in the Old Testa- 
ment as being part of the food furnished the 
builders of the Pyra- 
mids. The juice of 
the garlic is also used 
in medicine. b.m.d. 


Scientific Name. 
Garlic belongs to the 
family Liliaceae . Bota- 
nically it is a variety of 
Allium sativum , which 
also furnishes the onion. 


GARNEAU, gahr- 
noh\ Francois X. 

See Canadian Liter- 
ature (French Can- 
ada). 

GARNET. There 
are several related 
minerals of varying 
composition which are 
classified as garnet. 

In color, they range 
from deep red to 
brown or black; yel- 
low and green also oc- 
cur. Among the gem . GARL * C 
garnets, the most pop- As o£fered for sale - 
ular is the ruby-red pyrope, or Bohemian 
garnet , first found in Bohemia, but now mined 
chiefly in Kimberley (South Africa), Arizona, 
and Colorado. It is a silicate of magnesia 
and alumina, and is often misnamed “Arizona 
ruby.” In South Africa it is sold as the “Cape 
ruby.” The transparent red varieties of the 
almandine garnet are also popular as gems 
(see Almandine). These and the pyropes are 
the garnets used as birthstones for January. 

Ordinary garnet is ground and used in polish- 
ing and cutting other stones, and crushed 
garnet is sometimes employed instead of sand 
in making sandpaper. Garnet is hard enough 
to be serviceable as an abrasive and for watch 
jewels. t.b.j. 

GARNISHMENT, a legal process in the na- 
ture of an attachment or execution, by means 
of which credits, property, or effects of a 
debtor in the hands of a third party may be 
held for payment of debts. It is commonly 
used for attaching the wages of a debtor. See 
Judgment. 

GARONNE, ga rohn r , RIVER, the most 
important waterway of Southern France, 
affords with its thirty-two tributaries a com- 
mercial highway extending over 1,400 miles, 
and drains an area of 38,000 square miles. 
It rises in the Val d’Aran, on the Spanish side 
of the Pyrenees, and flows in a northwesterly 
direction, emptying into the Atlantic Ocean 
after a course of about 400 miles. A few miles 
below Bordeaux, the most important town on 
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its banks, it is joined by the Dordogne, the 
two streams forming the estuary called the 
Gironde. Ocean-going steamers navigate in- 
land to Bordeaux, seventy miles from the sea. 
Smaller vessels reach Toulouse, where the 
Canal du Midi joins the Garonne and connects 
the Atlantic Ocean and Mediterranean Sea. 

GARRICK, gair' ik, David (1717-1779), the 
foremost of English actors, for a long time 
manager of Drury Lane Theater, London, and 
the author of numerous comedies. He studied 
for a time under the distinguished Samuel 
Johnson, and then took up law, but his dra- 
matic instinct asserted itself, and in 1741 he 
made his first the- 
atrical appearance, 
in the character of 
Richard III. A no- 
table success was 
achieved, and his 
fame as an actor es- 
tablished. Garrick 
was a Shakespearean 
enthusiast, and in a 
large measure was 
responsible for the 
revival of Shake- 
speare's plays in 

their original form. Photo: Brown Bros. 

His last appearance 
was on June 10, 1776, DAVID GARRICK 

in The Wonder. He died in London three 
years later, and was buried near the Shake- 
speare monument in Westminster Abbey. 
Garrick’s acting was distinguished by versa- 
tility and naturalness, the latter quality being 
distinctly opposed to the method of the period. 
His literary ability was not pronounced, al- 
though one of his farces, The Lying Valet , was 
very successful. 

GARRISON, William Lloyd (1805-1879). 

In a small chamber, friendless and unseen, 

Toiled o’er his types one poor unlearned young man. 
The place was dark, unfurnitured and mean, 

Yet there the freedom of a race began. 

Such was the tribute paid to Garrison by the 
poet Lowell after reading, in The Liberator , 
Garrison’s anti-slavery newspaper, the editor’s 
statement: “I will be as hard as truth and as 
uncompromising as justice.” 

Garrison was born at Newburyport, Mass. 
His father, a sea captain, deserted his family, 
and his mother became a nurse in order to 
support her children. In 1818 young William 
entered the office of the Newburyport Herald 
as compositor, and later became proprietor 
and editor of the Free Press , a short-lived 
paper in which the poems of Whittier, then 
unknown to fame, appeared. In 1828 he went 
to Boston and there met Benjamin Lundy, 
who was publishing in Baltimore the Genius 
of Universal Emancipation , a weekly devoted 
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to the abolition of slavery. Garrison was 
immediately won to the cause and joined 
Lundy, but, against Lundy’s wishes, he urged 
immediate emancipation for slaves, and the 
partnership was dissolved. 

Garrison then returned to Boston and set up 
his own press, on which, New Year’s Day, 1831, 
he issued the first copy of The Liberator . He 
was without money or influence, and was 
editor, typesetter, 
proofreader, and dis- 
tributor of the paper. 
From this time, he 
was the leader of the 
anti-slavery agita- 
tion, but refused to 
take any part in pol- 
itics. The Liberator 
soon attracted atten- 
tion both in the 
North and in the 
South. Hundreds of 
people threatened 
Garrison’s life; he 
was finally indicted 
for sedition, and on 

WILLIAM LLOYD GARRISON October 21 , I 835, 

was dragged through 
the streets of Boston and lodged in jail for his 
own safety. Thirty years later, he was pre- 
sented by his friends with the sum of $30,000 
as a national testimonial to his part in bring- 
ing about the abolition of slavery. 

A descendant of William Lloyd Garrison, 
Oswald Garrison Villard, is the editor of the 
liberal weekly known as The Nation. 

GARROTE, ga rote 1 y or ga rot'. In Spain 
and Portugal, a man condemned to die for a 
particularly heinous offense is dressed in black, 
attended by priests, and conducted to a des- 
ignated place of execution. After the criminal 
is seated, an iron collar, called a garrote, 
fastened to an upright post behind him, is 
placed on his neck and tightened by a screw 
until he strangles. This is a very painful and 
inhuman punishment, a revolting method of 
inflicting the death penalty. It is gradually 
being superseded by civilization’s more humane 
devices, See Capital Punishment. 

GARTER, Order op the. In 1349 King Ed- 
ward III of England established this order of 
knighthood, which has become the most fa- 
mous in Europe. The story is told that, while 
the king was dancing with the Countess of 
Salisbury at a great court ball, she lost her 
garter, and as he picked it up to hand to her, 
he saw several persons smile and indulge in 
remarks. This made him angry, and he ex- 
claimed in French, “Shame to him who evil 
thinks.” Then he added that he would make 
the little blue garter “so glorious that every- 
one would wish to wear it.” Whether or not 
the story is true, the order was founded, and 



only twenty-five members besides the king 
were at first admitted. 

The emblem of the order is a dark blue 
garter edged in gold, on which are printed the 
words which the king spoke, Honi soil qui mat 
y pense. The garter is worn on the left leg 



nial occasions. After the order was reorgan- 
ized in 1831, the membership was increased by 
including the Prince of Wales and descendants 
of George I, and any foreign rulers who might 
be selected. The English monarch is always 
Grand Master. Though the order has several 
patron saints, Saint George was considered its 
special patron, and it is sometimes referred to 
as “The Order of Saint George.” Recently, 
the membership has numbered about fifty. 
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Above, Eastern garter snake; below, a family. 


GARTER SNAKE, a general term, which is 
applied to various small serpents, the best- 
known species being the ordinary garter snake 
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found in the United States, Southern Canada, 
and the lowlands of Mexico and Guatemala. 
The length of the adult snake is about three 
feet, of which from one-fourth to one-fifth be- 
longs to the tail. The coloring varies in dif- 
ferent localities. Although its bite is harmless, 
the snake will assume a threatening pose when 
attacked. Its strength and courage make it a 
successful adversary of many small animals 
whose superior size would seem to give them 
the advantage. It is partial to grassy places 
and the borders of streams where mice, toads, 
and fish abound. The young are produced 
alive, sometimes fifty or more at a time, and 
immediately after birth, begin hunting for 
earthworms. They are carefully guarded, the 
mother allowing some of them to enter her 
mouth for protection when threatened by 
danger. l.h. 

Scientific Name. Garter snakes belong to the 
family Colubridae. The common species is Eutaenia 
sirialis. 

GARY, Elbert Henry (1846-1927), one of 
the world’s greatest business administrators, 
head of the United States Steel Corporation 
from its organization 
in 1901. 

Gary was born on 
a farm near Chicago. 

Until he was about 
fifty years old, he was 
a resident of Wheat- 
on, a Chicago sub- 
urb, though in an- 
other county, where 
he served three terms 
as mayor and two 
terms as county 
judge. In Chicago, 
where he practiced 
law after laying down 
his judicial duties, he 
became general coun- 
sel of several large 
industrial concerns, 
displaying great or- 
ganizing genius. He 
merged several steel 
mills into the Federal 
Steel Company, and became its president, with 
offices in New York City. 

Judge Gary desired . a steel combination 
which could compete with Great Britain and 
Germany, then dominating the steel world. 
Andrew Carnegie was willing to sell Ms steel 
plants for about $492,000,000, and the giants 
in the industry took immediate advantage of 
the opportunity for a master stroke in consol- 
idation. The United States Steel Corporation 
was formed. Ten large companies joined the 
merger; the capital stock was $867,550,394, 
and the company has since grown to a $2,500,- 


000,000 colossus. From its inception, it was 
the greatest undertaking ever projected in the 
industrial world. The management of the 
new corporation was placed upon the shoulders 
of Gary; he was its president, and during his 
last years, chairman of the board. So great 
was the confidence imposed in him, that he was 
given very nearly absolute control of the 
company. 

Judge Gary was known as a harmonizer in 
the steel industry. When he became a leading 
figure in that field, there was bitter warfare 
among competitors and between employers 
and employees, but he worked constantly to 
bring them closer together. In all his efforts, 
no matter how great the tasks, he was guided 
by a framed motto that hung in his office: “It 
can be done.” Among his achievements was 
the establishment of the eight-hour day in his 
own industry. 

His name will be perpetuated in the name 
of a city which Chicago calls one of its suburbs. 
Gary, Ind., about thirty miles from the Chicago 
Loop district, at the southern end of Lake 
Michigan, was laid out in the shifting sand of a 
barren region, in 1906, as the location for a 
mammoth plant of the Steel Corporation. In 
honor of the part he had taken in building up 
that organization, the new community was 
given his name. See following article. 

GARY, Ind., a city of Lake County and a 
world center of the steel industry, is situated 
at the extreme southern end of Lake Michigan, 
twenty-eight miles southeast of down-town 
Chicago, and 163 miles northwest of Indian- 
apolis. Fifteen miles east of the city is the 
2,000-acre Dunes State Park. Gary, which was 
named for Judge Elbert H. Gary, chairman 
of the board of the United States Steel Corpo- 
ration, is the youngest city of its size in the 
world. Until 1906, its site was a waste of sand 
dunes and marshland. In 1905 the Steel 
Corporation decided to build a city in the 
Chicago district which would be midway be- 
tween the ore beds of the North and the coal 
fields of the South; easily accessible to markets 
and labor supply; and possessed of trans- 
portation facilities by water and rail, and an 
unlimited water supply. The advantages of 
the site chosen were apparent, and in 1906 the 
great Gary steel works and subsidiary buildings 
began to rise. The city was plotted and quickly 
developed, and in 1910 had a population of 
16,802. In 1928, according to Federal estimate, 
tMs number had increased to 89,100. About 
half the inhabitants are foreign-born. 

General Description. Gary is built on a 
level site of sand which once formed the 
bed of Lake Michigan. Its elevation is twenty 
feet above the lake level, and 600 feet above 
sea level. The incorporated city area is 39.96 
square miles. A planning commission, ap- 
pointed in 1919, has worked out a compre- 
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ELBERT H. GARY 

Head of the greatest steel 
company in. the world, un- 
til 1926, when he retired as 
president and assumed the 
post of chairman of the 
board of directors. 
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hensive project for the beautification of the 
city. The widening of streets and boulevards 
and the improvement of new territory, as it is 
opened for building purposes, are now com- 
pletely systematized. The city has over 1,500 
acres of public golf courses, parks, and play- 
grounds. Its modem structures include a mil- 
lion-dollar Municipal Building, part of a plan for 
a Civic Center; a hotel of metropolitan pro- 
portions and equipment; and the Gary Public 
Schools Memorial Hall, completed in 1928 at 
a cost of $500,000. 


Transportation. Gary is served by trunk lines of 
the Baltimore & Ohio, the Michigan Central, the 
New York Central, the Nickel Plate, the Pennsyl- 
vania, and the Wabash; by the Chicago Outer Belt 
and Indiana Harbor Belt lines; and by electric inter- 
urban and motorbus lines. It is on several motor 
highways, including the main routes from Chicago 
to the Eastern seaboard and the Rocky Mountains. 

Industry. In addition to the main plant of the 
United States Steel Corporation, the city has fac- 
tories for the manufacture of structural steel for 
bridges, sheet steel and tin plate, automobile acces- 
sories, bedding and mattresses, screws and bolts, 
radiator covers, and Portland cement; locomotive, car, 
and foundry works and a railway-maintenance plant; 
and other establishments. 

Education. Gary is world-famous for its educa- 
tional innovation, the “Gary School Plan, ,, which has 
been adopted with modifications in many cities. It 
is a work-study-piay system, beginning with the first 
grade and continuing through high school. The city 
also operates continuation, adult, evening, and Sun- 
day schools, and university extension. tti"NT 



'AS. In some of the old books on chem- 
istry, we find the following story of the origin 
of the term gas. 


The philosophers of the Middle Ages, who 
are now known as alchemists , were troubled by 
explosions caused by fire coming in contact 
with invisible contents of the vessels used in 
their experiments. Not understanding the 
cause of these explosions, they attributed them 
to the presence of evil spirits; in the seven- 
teenth century, a Flemish chemist applied the 
term geest , meaning ghost or spirit , to those 
invisible vapors, and from this we derive the 
word gas. 

All matter exists under one of three forms — 
solid, liquid, or gaseous; gas is the most elusive 
of all. Many gases, as oxygen, hydrogen, 
nitrogen, and carbon dioxide, possess neither 
color nor perceptible odor, and we can detect 
them only by their effect upon us or upon some 
substance placed in them. For instance, if a 
lighted candle is placed in a jar containing 
carbon dioxide, the flame will be extinguished. 
On the other hand, if we fasten a lighted match 
to the end of a fine steel wire or the mainspring 
of a watch, and place them in a jar containing 
oxygen, the wire or the watch spring will burn 
and throw off brilliant sparks. For these and 
other reasons, the chemist feels as sure that 
these and other gases exist, as that wood and 
stone exist, and by observations and experi- 
ments, he has learned a great deal about these 
unseen substances. 

Air is the gas with which people are most 
familiar. It was by studying air that learned 
men obtained many hints as to the habits of 
other gases. They discovered that gas shares 
certain properties with other kinds of matter. 
Although it is often invisible, tasteless, and 
without smell, gas can easily be shown to have 
weight. It is the pressure of the air, for ex- 
ample, that sustains the column of mercury 
in the tube of a barometer. Everybody has 
experienced the push of the atmosphere when 
the wind blows; it often exerts a force so 
enormous as to level forests and sweep the 
masts from ships upon the sea. As compared 
with liquid or solid substances, gases are very 
light; water, for example, weighs nearly 800 
times as much as air; and air, again, is about 
fourteen and a half times as heavy as hydro- 
gen, the lightest-known gas. 

Early scientists thought of gas as a substance 
that never lost its airlike quality; it remained 
for Faraday, in the years 1823 to 1845, to show 
that this is not true. By applying cold and 
pressure, he reduced most of the common gases 
to a liquid state. In 1869 it was shown that 
carbonic-acid gas cannot be liquefied if its 
temperature is above 88° F. (31° C.), but that 
only a moderate pressure is necessary to liquefy 
it at or below that temperature. It has since 
been found that for each gas there is a similar 
critical temperature, above which it cannot be 
liquefied, however great the pressure applied. 
This accounts for the failure' of Faraday and 
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others to liquefy oxygen, nitrogen, hydrogen, and 
carbon monoxide. All gases have since been lique- 
fied^ and this fact suggests that gas is more like a 
liquid than a solid, which is true. Both are known 
to the scientist as fluids ; that is, both, flow and are 
essentially formless, since they will ass um e any 
form. 

Unlike a liquid, however, gas expands readily 
to occupy fully any space, however large. To get 
an idea of the habit of a gas, one may think of its 
molecules as exceedingly small rubber balls in con- 
stant and violent motion. These molecules, so 
infinitely small that a volume of gas as large as the 
head of a pin would contain thirty million times as 
many molecules as there are people on the globe, 
fly hither and thither in space, jostling one another 
and striking and rebounding from the sides of any 
vessel or room that contains them. They deliver a 
bombardment of tiny blows, which results in the 
phenomenon we call gaseous pressure. This is the 
conception of the nature of gases which is commonly 
accepted among scientists. It is called the kinetic 
theory of gases. 

Boyle’s Law. A seventeenth -century natural 
philosopher, Robert Boyle, noticed that when gas 
was compressed into a smaller space, the pressure 
was increased. He announced that if the tempera- 
ture of a gas remains constant, the smaller the space 
the greater the pressure. The pressure, moreover, 
is in direct proportion to the density; that is, when 
the external pressure is increased four times, the 
gas is forced to occupy one-fourth of its original 
space. It is easy to see why this is so, since the 
same number of molecules, confined in a narrower 
space, would deliver their blows against the sides 
more frequently. 

Charles’s Law. Heat has a surprising effect 
on gas. It imparts energy to the molecules and 
causes them to deliver their blows with greater 
rapidity. This naturally results in a greater pres- 
sure in a vessel of the same size; if the walls are 
movable, the gas will push them out. Thus we say 
gas expands with heat, just as do nearly all other 
substances. 

A Frenchman named Charles reduced this truth 
to law by announcing that as long as the pressure 
remains the same, the space filled by the gas will 
be increased by a constant fraction of its original 
volume for each degree of rise in temperature. 

All gases obey these two laws with a fair degree 
of accuracy. 

Illuminating Gas 

Since coal in burning gives off flames, it hardly 
seems surprising that it should be made to yield 
a luminous gas. It was not, however, until the 
close of the eighteenth century that a Scotsman, 
William Murdock, showed in the most conclusive 
way that an inflammable^ gas could be extracted 
from coal ^ He succeeded in lighting his home and 
his office in Redruth, Cornwall, England, with 
such gas. After that it was not long until coal gas 
began to be manufactured in large quantities for 
lighting streets and houses. 
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Coal Gas. Coal gas is formed by the distil- 
lation of coal. This is a rather complicated 
process, and it is carried out in huge gas 
plants. It may not be easy to understand 
at first how a solid can be distilled; the process, 
in fact, is not exactly distillation in the same 
sense as we speak of the distillation of water 
or whisky. What is really done is to decompose 
the coal into gas and coke, a form of carbon. 
It is easy to imitate the manufacture of coal 
gas. Take a clay pipe and fill the bowl with 
soft coal; stop the mouth of the bowl with 
clay and allow it to dry well. Blow gently into 
the pipe to make sure that it is tightly closed 
by the clay. Then thrust the bowl into a fire. 
In a short time, gas will issue from the stem, 
and if a match is touched to this gas, it will 
burn. Such crudely manufactured gas is full of 
impurities, but still it is gas. When freed from 
impurities, it becomes the gas we burn in stove 
or fireplace. 

The first process in making gas is to heat 
coal in fire-clay retorts. The retorts are oval 
or D-shaped in cross-section. They are about 
nine feet long and 16x26 inches across the end, 
and they will hold from 250 to 350 pounds of 
coal. After charging, they are tightly closed 
and heated in a furnace. In these retorts, the 
carbon compounds of the coal are decomposed. 
The coke left in the retorts is used as a fuel or 
for the manufacture of carbons for electric-arc 
lights. The gas passes off through a pipe, the 
only exit from the retorts. Gas at this stage 
of its manufacture contains many impurities, 
such as tar, sulphur, ammonia, carbon dioxide, 
and water vapor. The rest of the process is 
largely one of purification. 

The gas leaves the retort and passes to a 
large U-shaped pipe containing water. In pass- 
ing through the water, it is freed of much of 
its tar and ammonia. It is next forced by a 
rotary pump into a tar extractor, where more 
tar is removed at a temperature of about ioo° 
F. The gas then passes to what is called the 
condenser. The condenser is built somewhat 
like a tubular boiler; the gas passes through 
a set of tubes in one direction, while water 
flows in the opposite direction outside the 
tubes. The gas is then forced by the ex- 
hauster (diagram, page 2699) into contact in 
the scrubber with water in a cylinder contain- 
ing coke, gratings of boards, or other porous 
material. In the scrubber, more tar and am- 
monia are washed out, and the gas is then 
ready for the purifier. Here it passes through 
layers of lime or of oxide of iron, and loses 
any sulphur which it may contain. After this 
process, it is ready for use, and is stored in 
huge tanks. 

Water Gas. Water gas, which is now used 
in many cities, is so called because it is made 
by passing steam over red-hot coke or anthra- 
cite (hard coal). This gas consists of hydrogen 


and carbon monoxide. It burns with a very 
hot blue flame. In order to render it useful for 
illuminating purposes, it must be “enriched” 
with gases, that burn with a yellow flame. 
Frequently it is mixed with coal gas. Some- 
times it is enriched by adding volatile liquids 
derived from coal or from petroleum. On ac- 
count of the large proportion of carbon mon- 
oxide it contains, water gas is extremely 
poisonous, much more poisonous than coal gas. 
The added coal or other gas gives a warning 
odor when there is escaping gas, for water 
gas is odorless. 

Other Gases. Other illuminating gases are 
acetylene (which see); Pintsch, or oil, gas, 
made from petroleum, and used in lighting 
railway cars; Blau gas, also made from petro- 
leum; and gasoline gas, made by vaporizing 
gasoline in a current of air. t.bj. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Acetylene 
Air 

Ammonia 
Argon 
Atom 

Carbonic- Acid Gas 
Carbon Monoxide 
Chlorine 
Coal 
Coke 

Fire Damp 

GASCONADE. See below. 

GASCONY, an old province of France, 
north of the Pyrenees Mountains. It took its 
name from the Vascones, who crossed the 
mountains from Spain in the sixth century. 
They long maintained independence, but 
were finally subdued and ruled over by Frank- 
ish dukes. Gascony was the scene of many 
struggles between the French and English, 



GASCONY 

who were at last driven out as a result; of the 
victories of Joan of Arc. The Gascons were 
faithful and brave, but much given to boasting, 
whence comes the word gasconade, which 
means to brag or bluster. 'Dumas gives an 
admirable example of the popular concep- 
tion of a Gascon in D’Artagriau, the hero of 
The Three Musketeers. 

m GAS ENGINE, an engine in which the mo- 
tive power is produced by the explosion or 
combustion of gas in a closed cylinder, ft b 


Helium 
Hydrogen 
Hydrogen Chloride 
Liquid Air 
Molecule (Molecular 
Force) 

Natural Gas 
Nitrogen 
Oxygen 
Poison Gas 
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also called an internal-combustion engine. 
Such engines have reached a high degree of de- 
velopment in recent years, and are used for a 
variety of purposes. They drive automobiles, 
motorcycles, and motor boats; they are used in 
factories of many kinds, and they furnish 
power for chums, plows, tractors, and all sorts 
of machinery on the farm. Their compara- 
tively light weight and small bulk make them 
superior to the steam engine for many pur- 
poses. A small gas engine, moreover, is prac- 
tically as efficient as a large one, whereas a 
small steam engine is much less efficient than 
a large one. A gas engine is easily operated, 
and is instantly ready for use. For these rea- 
sons, a small gas engine is the most economical 
and the most satisfactory power-producer, if 
only a small horse power is required. For 
large power plants, other forms of power-pro- 
ducers may be equally or more satisfactory. 

Kind of Fuel. The gas used may be natural 
gas, coal gas, producer gas, or a vapor pro- 
duced from gasoline or any other petroleum 
product. Engines in which gasoline is used — 
and these are by far the commonest variety 
— are usually called gasoline engines. They dif- 
fer from ordinary gas engines only in that the 
fuel must first be vaporized by means of a 
carburetor. In stationary engines, either 
liquid or gas may be used as fuel. In port- 
able engines, such as those used in auto- 
mobiles and motor boats, the liquid fuels are 
better, for they are usually cheaper, easier to 
handle, and easier to obtain than compressed 
gases in storage tanks. 

The Principles of Operation. A gas engine 
is an internal-combustion engine; that is, the 
combustion occurs inside the cylinder. The 
first requirement of such an engine is an en- 
closed space, in which combustion of the gas 
and the resulting increase of pressure may 
take place. This enclosed space, or combus- 
tion chamber, is the cylinder. One wall of this 
air-tight, gas-tight chamber must be adjustable, 
in such a way that the pressure from combus- 
tion may be used to perform work. This is 
accomplished by having a piston fit into the 
cylinder. When the gas in the chamber is 
exploded, the piston is forced outward. This 
outward motion of the piston is controlled by 
a crank shaft. The crank shaft not only deter- 
mines the distance the piston goes, but is 
itself rotated by the force of the piston's mo- 
tion, . and in turn draws the piston back to 
its original position. 

Meanwhile, the condition in the cylinder de- 
serves attention. When the gas in the com- 
pression chamber is exploded, by means of an 
electric spark, the combustion instantaneously 
raises the temperature of the gas, a temperature 
of j$oq° C., or over 2700° F., being not unusual. 
This increase in temperature is accompanied 
by a tremendous expansion in volume. As the 


gas expands, it drives forward the piston with 
a pressure which may be several hundred 
pounds to the square inch. The burnt gases 
then escape through valves in the compression 
chamber, and a new supply of gas is admitted. 
When the piston returns, as explained above, 
by the motion of the crank shaft, it com- 
presses the new supply of gas, and the entire 
operation is repeated. In a two-cycle engine, 
there is one explosion for two strokes, forward 
and backward, of the piston, or for each revo- 
lution of the crank shaft. In a four-cycle en- 
gine, there is one explosion for four strokes or 
two revolutions. 

How Ignition or Explosion Is Produced. In 
practically all modern gas engines, ignition is 
produced by means of an electric spark. The 
current may come from a magneto or dynamo, 
or from a storage or other variety of battery. 
The electric spark is made to jump between 
terminals which are fixed in the mixture to be 
ignited. These terminals are usually mounted 
in a spark-plug, which insulates one or both of 
the terminals, and is so constructed that it 
can be easily removed and replaced if broken. 

Capacity of Gas Engines. The largest single 
gas engine in existence furnishes 2,000 horse 
power in its four cylinders. Greater power 
than this can be obtained by a combination 
of additional units. The smallest gas engine 
made has a capacity of only a fraction of a 
single horse power. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Automobile Gasoline 

Carburetor Dynamo 

Gas Horse Power 

GASES, Expansion of. See Expansion. 

GAS HEATING. See Heating and Venti- 
lation. 

GASKELL, Elizabeth Cleghorn (tSio 
1865), an English author who is remembered 
chiefly for two books— Cranford and The Life 
of Charlotte Bronte . She was born in London, 
but spent her childhood under the care of an 
aunt, in Knutsford, near Manchester. At the 
age of twenty-two, she married William 
Gaskeli, a minister of Manchester, and 
twelve years later began to write as a 
solace for the loss of her only son. A series of 
sketches, appearing in Household Words , for 
which Mrs, Gaskeli wrote in cooperation with 
Dickens, was published as Cranford in 1853. 
This delightful classic, which portrays with 
charming realism and delicate humor every- 
day life m a small village (Cranford is Knuts- 
ford), has never ceased to have its circle of 
readers. The Life of Charlotte Bronte fa no less 
delightfully written, and one of the best pieces 
of English biography. Mrs, Gaskellfa other 
novels are now but little, read. They include 
Mary Barton, Sylvia's Lovers, Cousin PMUls* 
and Wives and Daughters (unfinished), 
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THE POWER OF GASOLINE TO DO WORK 

Every minute that gasoline is properly employed in an internal-combustion engine it performs as much work 
as can be done by several teams of horses in an equal length of time. 


GAS LAWS. See Hydrostatics, subhead; 
Gas (Boyle’s Law; Charles’s Law). 

GASOLINE, gas 0 leen ', a highly inflammable 
liquid which looks like water, but is lighter 
and has a characteristic odor. Gasoline is one 
of the products of petroleum (which see), and 
in Europe is called petrol. It is an exceedingly 
volatile liquid; that is, it evaporates rapidly on 
exposure to air. It cannot be kept in wooden 
barrels for any length of time, for no matter 
how cold the weather, it forces its way through 
wood. It must, therefore, be placed in metal 
receptacles, and the law requires that tanks 
containing it must be kept underground, ex- 
cept at oil refineries, where it is produced in 
vast quantities and stored in mammoth tanks 
above ground. 

Uses. On account of the high explosive 
quality of suitable mixtures of gasoline gas 
with air, gasoline can be employed so advan- 
tageously that it has been during recent 
years the most popular of all fuels for internal- 
combustion engines. This has been called the 
"gasoline age,” so completely has gasoline 
superseded other fuels for supplying motive 
power for automobiles, trucks, motor boats, fly- 
ing machines, and some forms of stationary 
engines. Automobiles by the million have 
made such tremendous demands upon the sup- 
ply that American production alone has reached 
the enormous total of nearly 10,000,000,000 
gallons each year. 

The Work It Can Perform. The power it is 
possible to develop from a gallon of gasoline 
can accomplish any one of the following: move 
a ton truck fourteen miles; propel a 3,000-pound 
automobile twelve miles, at the rate of forty 
miles an hour; run machinery to milk 300 cows; 
bale four tons of hay; plow three-fifths of an 
acre of land; mix thirty-five cubic yards of 
cement; keep eight electric lights burning for 
thirty hours. 

How Produced. Until recent years, gasoline 
was considered one of the waste products in 
the refining of petroleum. It was a by-product 
of kerosene; to-day, kerosene is of secondary 
importance, and is little used for engine fuel 
except in tractors. To produce gasoline, pe- 
troleum is placed in a closed vessel called a 
retort* Through the agency of heat, gently in- 


creased during the process of refining, the 
petroleum is distilled into its component parts, 
in the order of their volatility — the naphthas 
being separated first; benzine, second; and gas- 
oline, which is not quite so light, third. This 
process is called fractional distillation ; each 
component part of petroleum has its own va- 
porizing point. As the gasoline is separated 
from the heavier parts of petroleum, it is 
passed from the retort through a coil of cold 
pipes, called a worm , where it is cooled; it is 
then passed to receiving tanks. 

Production Figures. The present annual 
production of gasoline in the United States is 
about ten billion gallons. Of this, between 
twelve and fifteen per cent is exported. The 
amount produced in Canada is very small, 
practically all of the supply used in the Do- 
minion being imported from the United States. 
Canadian consumers get about twenty per 
cent more in every gallon than do purchasers 
in the United States, for in the Dominion the 
standard measure is the imperial gallon of 
277.274 cubic inches, while in the American 
states the gallon is 23 1 cubic inches. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Automobile Gas Engine 

Distillation Petroleum 

GASPAR. See Magi. 

GASPfi, gas pa' , Philippe de. See Cana- 
dian Literature (French Canada). 

GASPEREAU, gas' pur oh. See Alewiee. 

GAS PRESSURES. See Hydrostatics. 

GAS TAR. See Coal Tar. 

GASTON, Lucy Page, organizer of the 
Anti-Cigarette League of America (which see). 

GASTONIA, N. C. See North Carolina 
(back of map). 

GASTRIC INDIGESTION. See Dyspep- 
sia. 

GASTRIC JUICE. See Stomach. 

GASTRITIS, gas trV tis , an inflammation of 
the stomach. There are at least, two forms— 
acute and chronic. Acute gastritis is .caused 
by the taking of such poisons as carbolic acid, 
iodine, arsenic, rat poison, phosphorus-match 
poison, and corrosive sublimate. It may also 
be caused by alcoholic beverages. In each of 
these poisonings, the suitable antidote should be 
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given, and the stomach should be pumped and 
thoroughly washed. This procedure should 
be followed by the administration of milk 
and mucilaginous drinks. 

In poisoning by mineral acids and alkalis, the 
antidotes should be given, and vomiting should 
be induced, but pumping out should not be 
done. In all forms of acute gastritis, fasting 
should be practiced. _ 

Chronic gastritis is generally caused by the 
prolonged use of alcoholic beverages and other 
mildly irritating poisons. In addition to indi- 
gestion, there is nausea, with vomiting of 
mucus. Use of alcoholic beverages or other 
irritants should be discontinued. w.a.e. 

GAS'TROPOD, one of a group of mollusks 
consisting of over 1 5 ,000 living species. Among 
them are snails, slugs, and limpets. These 
animals live in damp places under fallen trees or 
decaying logs, and on the bottom of ponds, 
rivers, and lakes. Great numbers are found 
along the seashore and at various depths in the 
ocean, sometimes as far down as three miles. 
Characteristic features of gastropods are a dis- 
tinct head, usually provided with tentacles, and 
a creeping “disk” which serves as a foot. Many 
of them have a one-valved shell, but in other 
species, such as the beautiful naked snails 
found along the coasts, the shell is entirely 
absent. In others, such as the garden slug, the 
shell is soft, and buried in the flesh. S.H.S. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Limpet Slug 

Mollusks Snail 


GATE CITY OF THE SOUTH. See At- 



lanta, Ga. 

GATES, Horatio (1728-1806), an American 
general in the Revo- 
lutionary War, gal- 
lant and able, yet so 
ambitious that he in- 
jured his career and 
disappointed his 
friends. Gates was 
born in Essex 
County, England. 

He entered the Eng- 
lish army at an early 
age, and was with 
Braddock and Wash- 
ington in the dis- 
astrous expedition 
against Fort Du- 
, quesne in 1755, where 
he was severely 
wounded. He saw 
other active service 
in the French and 
Indian Wars, and 


HORATIO OATES 


after the peace of 1763, settled in Virginia. 
Upon the outbreak of the War of Independence, 


he was named adjutant general by Congress. 
As first in command of the American Army of 
the North, Gates compelled Burgoyne to sur- 
render his entire force at Saratoga (177 7), 
in what has been declared to be one of the 
decisive battles of the world (see Fifteen 
Decisive Battles). 

Gates became president of the board of war, 
and in 1780 was placed in chief command in 
the South, where he boasted that he would 
do to Cornwallis what he had accomplished 
against Burgoyne; in his own words, he was 
bent upon “Burgoyning Cornwallis.” He was 
totally defeated by Cornwallis at Camden, how- 
ever, his army was nearly annihilated, and in 
December he was superseded by Greene. A 
court of inquiry was appointed to inquire into 
his military conduct, but after careful investi- 
gation, Greene concluded that Gates was not 
to blame for the disaster, and advised against 
holding the court. At the close of the war, 
Gates retired to his estate in Virginia, and in 
1790 he removed to New York, where he died. 
See Revolutionary War in America. 

GATEWAY OF INDIA, a name applied to 
Bombay (which see). 

GATH. High above the plain, on a hill in 
the Palestine of Bible times, and surrounded 
by steep walls, stood Gath, one of the five 
royal cities of the Philistines. It was a hard 
place to capture and a very important fortress 
to hold. Warring nations fought to obtain 
possession of it, and when David, Hazael, and 
Uzziah captured it, they destroyed much of 
value within its gates. Gath was the home of 
a strong race of men, among them Goliath, 
who grew to manhood in this city and whom 
David slew. At present, a small village is all 
that is left of the once famous city. In David's 
lament for Saul and Jonathan (// Samuel 1, 
20), he says, “Tell it not in Gath, publish it 
not in the streets of Askeion,” for he fears that 
the daughters of the Philistines will rejoice 
over the death of these two great men. The 
expression, “Tell it not in Gath,” is to-day used 
to mean, “Keep it secret.” See Philistines. 

GATINEAU, gah te no RIVER. See QuiC- 
bec (Rivers and Lakes). 

GATLING GUN, a quick-firing machine gun, 
the original from which the most effective of 
the smaller weapons used in modem warfare 
have been evolved. It was invented by Rich- 
ard Jordan Gatling during the War of Seces- 
sion in America, and was afterward adopted 
by all modem armies. The original Gatling gun 
was practically a revolving rifle with ten barrels 
fired in turn. It had a capacity of 350 shots 
a minute, and was easily moved from place 
to place. Although superseded by the Maxim 
and other machine guns, the Gatling' gun pos- 
sessed a few features that have “not been 
improved upon by more recent inventions. 
See Machine Gun* . 
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WATER GAUGE 

Richard Jordan Gatling (1818-1903) was born in 
North Carolina. He showed great mechanical skill 
as a child, and in young manhood assisted his father 
in perfecting a machine for sowing cotton seed. He 
also invented a hemp-breaking machine and a steam 
plow. The United States Congress voted him the sum 
of $40,000 to experiment in new methods of casting 
cannon. His greatest invention was the Gatling gun. 

GATUN LOCK. See Panama Canal. 

GAXJCHOS, Spanish and Indian half-breeds. 
See Argentina. 

GAUGE, OR GAGE, gaje, a mechanical ap- 
pliance for registering the force of steam or 
the depth of water in boilers. The steam 
gauge consists of a metal box with a dial, 
over which an indicator, or needle, moves. 
Steam from the boiler enters a tube in which 
is a flat piece of metal . connected with the 
needle by a rod and spring. The pressure of 
steam acts on the needle, forcing it. round the 
dial face to indicate the pressure in pounds. 
Exactly the same principle is found in the 
ordinary spring scales used in grocery stores. 
A water gauge consists of a vertical glass cyl- 
inder connected with the boiler by metal tubes. 
The height of the water in the cylinder indi- 
cates the level of the water in the boiler. See 
Boiler, ' '' 0 :, . 

GAUL, gawl, an ancient country? in the main 
identical with France, though larger than that 



STEAM GAUGE 

country at present. Every schoolboy who be- 
gins the study of Latin becomes familiar with 
the name, for Caesar’s famous Commentaries 
opens with the oft-quoted sentence, “All Gaul 
is divided into three parts.” Caesar then goes 
on to describe these three parts and the people 
that dwell in them, who “differ among them- 
selves in customs, in manners, and in language” 
— the Belgae, the Aquitani, and “those who in 
their own language are called Celtae, in ours, 
Galli.” Caesar was not the first of the Ro- 
mans to come in contact with the Gauls. Cen- 
turies before, the Gauls, whose territory ex- 
tended from the North Sea to the Alps, had 
crossed that mountain barrier, swept down 
through Italy, and sacked and burned Rome 
(390 B.C.). The northern part of the peninsula 
they continued to hold, and thus there came 
into existence a Cisalpine or “this- side- the- 
Alps” Gaul, as distinguished from Transalpine 
or “beyond- the- Alps” Gaul. In the third cen- 
tury b.c., other tribes invaded Greece and 
Macedonia and finally crossed into Asia Minor, 
where, under the closely similar name of Gala- 
tians, they long retained their racial character- 
istics. 

Even brave and warlike as they, were, the 
Gauls were no match for the organized forces 
of Rome, which began to force them little 
by little farther and farther northward, until 
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at last they passed out of Italy altogether, or 
submitted and became peaceful subjects of 
the republic- Still they were too powerful, 
however, for Rome to desire them as a neigh- 
bors just beyond the Alps, and Roman in- 
vasions into Transalpine Gaul began. During 
the second century b.c., the Romans made 
themselves masters of the strip along the sea, 
from the Alps to the Pyrenees, but not until 
the time of Julius Casear did all Gaul come 
under Roman sway. From 58 to 50 b.c., Caesar 
carried on one campaign after another, and the 
battles were hard-fought, for the Gauls were 
no unworthy adversaries. “The bravest are 
the Belgians,” wrote Caesar, and this tribute, 
in its original Latin form of Fortissimi sunt 
Belgae, was the inscription chosen for the pro- 
posed monument to the Belgians after the 
World War. The popular name for the part 
of Gaul won for Rome by Caesar was “Long- 
haired Gaul,” because the Gauls did not keep 
their locks shorn. 

During the time of Augustus, Gaul became 
an integral part of the Roman Empire and 
was organized in four provinces; this division 



GAUL 

Boundaries at the time of the greatest extent of the 
Roman Empire, about a.d. 05. 

persisted for four centuries. Later the history 
of the Gauls merged in that of other peoples— 
the Goths, the Burgundians, and the Franks; 
and in time, out of the conflict the modern 
French nation was born. See France 
(History); Franks. 

GAUNTLET, gahnt' let. In the thirteenth 
century, knights and soldiers began to wear 
a heavy leather glove covered with little plates 
of iron to match the rest of their armor. These 
were called gauntlets , and they were used 
throughout the Middle Ages, When a man 
in medieval times considered that some one had 


wronged him, he would at once throw his 
glove, or gauntlet, down before him. The 
enemy, if possessed of the spirit of his day, 



GAUNTLETS OF THE FOURTEENTH CENTURY 

would pick it up, as it was a challenge to 
fight, and the two men would arrange a time 
for battle. The battle was regulated by 
fixed rules and was considered a legal trial. 
Whoever won was thought to be in the right, 
for it was believed that God gave the inno- 
cent strength to defeat the guilty. 

Present-Day Application. We still hear people use 
the expression, “throw down the gauntlet,” which 
means “declare a challenge. ” Any glove with a long, 
loose wrist extension is called a gauntlet glove, 

GAUR, gowr, or GOUR, a wild ox of India, 
supposed to be the largest existing species of 
wild cattle. Specimens have been found whose 
horns measured thirty-nine inches in length by 
nineteen around at the base. This, however, 
exceeds the average. The gaur is shining, 
blackish-brown in color, with pure white lower 
legs. It is a most desirable object of rifle sport 
in India, must be stalked on foot, and when 
cornered, is extremely ferocious. Notwith- 
standing its fierceness when charged, it rarely 
attacks human beings except in self-defense. 
The scmicivilized hill tribes of India ^ have 
tamed it to a certain extent, although it has 
never been fully domesticated, 

GAUTAMA, gou' tah mah, the family name 
of the founder of Buddhism (which see). See, 
also, Arnold, Edwin. 

GAUZE, gawz, a light, transparent; fabric 
originally made of silk, but now manufactured 
from linen or cotton, the characteristic feature 
of which Is its openness of texture. The word 
is apparently of Eastern origin, related to the 
Persian gad, name of a thin, coarse, cotton 
cloth; but another supposition is that it takes 
its name from the Syrian city of Gaza, where It 
is said to have first been made. The open tea- 
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ture of gauze is due to the manner in which 
it is woven; the warp threads (those that run 
lengthwise of the cloth) are not only crossed as 
in ordinary weaving, but are twisted in pairs 
alternately from left to right and from right 
to left, after each shot of the weft threads 
(those that run crosswise). In this way, the 
weft passes through a succession of loops in 
the warp, and the threads are kept at equal 
distances apart, at the same time being held 
firmly in place. 

Gauze fabrics are plain, figured, or striped. 
At the present time, China produces many 
choice gauzes, worked with flowers of silver 
or gold on a silk foundation. Cotton gauze, 
made especially for the use of surgeons, is 
valued for antiseptic purposes. Light knitted 
under-garments of silk, linen, and cotton are 
sold under the name of gauze underwear. The 
term is also frequently applied to bolting cloth, 
used for sifting flour, and to the finely woven 
wire cloth employed in window screens, sieves, 
and safety lamps. 

GAVIAL, ga' vial , a Ash-eating crocodile of 
Northern India, which inhabits chiefly the 



basins of the Ganges, Indus, and Brahmaputra 
rivers. It is distinguished from true crocodiles 
by the length and slenderness of its muzzle, 
characteristics which vary according to age and 
sex. It has numerous long, recurved teeth, 
usually more than one hundred, especially 
adapted to its exclusive Ash diet. It reaches a 
great size, often twenty feet in length, but 
owing to its slender and weak mouth and jaws, 
it is considered less dangerous than a crocodile 
of smaller proportions. Its feet are webbed, and 
it spends a considerable portion of its time in 
the water. l.h. 

Scientific Name. The gavial belongs to the family 
Gavialidae. Its scientific name is Gavialis gangeticus. 

GAVOTTE, ga vot\ Among the peasants in 
France there originated a merry, light dance 
which was so well thought of that it was intro- 
duced at court in the sixteenth century. It re- 
ceived the name from the Gavots, the people 
among whom it originated. At first, the ga- 
votte, in 2/4 or 4/4 time, was a bright, happy 
dance, but later it became a stately, formal 
affair. As a theatrical dance, it became very 
effective and popular, and was worked out in 
many ways by GlUck and Gr6try. As a mod- 
em dance, it is not popular in society, where 
it is becoming almost unknown, but is seen 
frequently on the stage. 



GAY, John (1685-1732), an English poet, 
famous for his Beggar's Opera , which was Arst 
acted in 1 7 2 8 . It ran 
for sixty- three nights, 
at that time a most 
remarkable achieve- 
ment. In 1713 he 
published Rural 
Sports , which was 
followed by several 
pastoral poems, in 
1714, dedicated to 
Alexander Pope. 

This was the begin- 
ning of a lasting 
friendship between 
the two. Gay died 
in 1732 and was 
buried in Westmin- 
ster Abbey. Pope 
wrote his epitaph, which is followed by a 
couplet of Gay’s own: 


JOHN GAY 


Life is a jest, and all things show it, 

I thought so once, and now I know it. 

His Work. Gay had a great many patrons, and in 
1720 he published Poems on Several Occasions by sub- 
scription, on which he realized £1,000, or $5,000. In 
17x5 his burlesque tragedy, What d’ye Call It? ap- 
peared, followed by Trivia , or The Art of Walking 
the Streets of London . A tragedy, The Captives , pro- 
duced some years later, met with some success, and 
Fables , in verse, helped also to increase his reputation. 

GAY-LUSSAC, gay lu sakk r , Joseph Louis 
(1778-1850), a French chemist and physicist, 
and one of the most noted scientists of his day. 
He was an enthusi- 
astic investigator of 
volcanic eruptions, 
having visited Vesu- 
vius when it was in 
full eruption in 1805. 

He was also a fear- 
less aeronaut, and 
did not hesitate to 
make an ascent 
23,000 feet above sea 
level in a balloon, to 
make observations of 
magnetism and also 
of the temperature 
and humidity of the 
air. His most im- 
portant discovery 
was that oxygen and 
hydrogen unite in proportions of one to two 
to form water. This led to one of the most 
important discoveries ever made in chemistry, 
that of the law of volumes. 

Gay-Lussac's services to industry included 
his improvements in the processes for the 
manufacture of sulphuric acid and oxalic acid; 
methods of ascertaining the amount of real 
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alkali in potash and soda, by the volume of 
standard acid required for neutralization; and 
for estimating the available chlorine in bleach- 
ing powder, by a solution of arsenious acid. He 
also elaborated a method of assaying silver by 
a standard solution of common salt. Owing to 
the great benefits resulting from his experi- 
ments and discoveries, Gay-Lussac was the 
recipient of many honors, and in 1839 was made 
a peer of France. 

GAZA, ga' zah , an ancient town of Syria, 
fifty miles southwest of Jerusalem and three 
miles from the Mediterranean Sea. It is men- 
tioned in the Bible as the scene of several of 
Samson’s exploits. He carried away the gates 
of the city, and destroyed his enemies by pulling 
down the temple (see Judges xvi). The Philis- 
tines captured the city from the Egyptians 
and made it their chief stronghold. It was 
taken by Alexander the Great, and later be- 
came an important Greek city. Now called 
Ghazzeh, it is an important commercial center 
with extensive manufactures of pottery and a 
large trade with Arabia, Persia, and Egypt, 
carried over caravan routes. Gauze (which see) 
is possibly so called because first made in Gaza. 
See Samson; Alexander the Great. 

GAZELLE, ga zeV , a small, slender antelope 
to whose beauty, grace, and gentleness fre- 
quent allusions are found in poetical works. 



THE GAZELLE 


There are about twenty-three species, confined 
to the north side of the Atlas Mountains, 
Egypt, Abyssinia, Syria, Arabia, and South 
Persia, Some inhabit mountain ranges, others 
sandy plains. The common light-brown ga- 
zelle, which is about two feet in height, and 
frequents rocky and desert lands, is sometimes 
called arid, or dorcas , and is easily tamed* 
It is a favorite pet of wandering Arabs, the 
name gazelle originating from an Arabian word 
meaning to be affectionate* 


Gazelles in general are animals with large, 
soft, and lustrous black eyes and round, black 
horns, some ringed, others plain, and found on 
both sexes; the ears are long, narrow, and 
pointed; the tail is short, and the animal has 
smooth, short hair. There is a tuft of hair 
on the knees of some species. A common 
species has a light fawn-colored back, deepen- 
ing into dark brown in a wide band which edges 
the flanks and forms a line between the upper 
parts of the body and the pure- white abdomen. 
Gazelles are very fleet-footed and cannot always 
be caught, even by the swiftest greyhounds. 
Falcons are often used in hunting them, or 
enclosures to trap them are made near their 
drinking-places. 

These attractive little animals feed on vege- 
tation. A Sahara species, Lodcr’s gazelle , is 
said to feed on berries and leaves and never 
to drink. Grant's gazelle, which stands about 
thirty-four inches high at the shoulder, has 
longer horns than any other species; the or- 
dinary length is about ten inches, but the 
horns’ of the male Grant’s gazelle reach a 
length of thirty inches. Another species is 
the light chestnut-colored Indian chinkara , 
or ravine deer , of Asiatic plains. See Ante- 
lope. W.N.IL 

Scientific Names. Gazelles belong to the family 
Bovidae, and to the genus Gazdht ami allied 
genera. 

GAZETTA. See Newspaper (Historical). 

GDYNIA, de' tie ah , a new Polish ocean port. 
See Danzig, subhead; Poland (New Ocean 
Terminal) . 

GEARING, geer' ing , a general term descrip- 
tive of mechanical appliances by means of 
which motion and power are communicated 
from one part of a machine to another. There 
are numerous forms of gear, the most common 
being cog wheels, endless belts, screws, or 
worm gear, friction wheels, and eccentrics. 
Gear may be adapted to increase speed in the 
machinery to which the power is transmitted, 
or to give slower motion; these are known as 
multiplying and retarding gear, respectively. 
In spur gearing, the teeth or cogs are arranged 
at regular intervals and with even depth round 
the surface of the wheel Beveled gearing is 
made with the teeth running vertically on a 
wheel shaped like the base of a cone, and is 
used when shafts are at right angles to each 
other. Worm gear operates on the principle of 
the endless screw. When the gearing between 
two parts of the machinery is out of order, 
or purposely disconnected, the machine is said 
to be out of gear. It is in gear when connec- 
tion is established. See Screw (Endless 
Screw); also, Automobile, for explanation of 
gear-shifting. 

GEARY ACT, a law relating to Chinese ex- 
clusion (which see). 
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PRINCIPLE OF GEARING 

At left, large wheel driving a smaller one; right, small wheel driving a larger one. (See article, page 2708.) 


GECKO, gek r oh , so called because of the 
peculiar cry, like gekko, uttered by some of the 
species, is a lizard of small size and repulsive 
appearance. It has a flattened head, a short, 
thick body which drags on the ground when the 
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creature walks, a thick tail, and adhesive feet 
which enable it to climb vertical walls or even 
move along a ceiling, upside down. It feeds 
chiefly on insects, and is more or less active at 
night. Geckos are found in warm climates, 
and are widely distributed throughout the 
world. They are generally regarded with 
disfavor, as being poisonous and carriers of 
disease, but there is no evidence to support 
such an opinion. See Lizard. l.h. 

Classification. Geckos belong to the family Geek - 
onidae. They are divided into numerous genera and 
species. 

GEDALIAH, ged a W ah , a governor of 
Judah, See Jeremiah. 

GEDDES, Sir Auckland Campbell (1875- 
), a British educator and statesman, ap- 
pointed ambassador to the United States in 
ipso. He was for a time professor of anatomy 
at McGill University, Montreal. During the 
World War, he was in charge of recruiting in 
England, and from the close of the conflict to 
1920 held minor posts in the British Cabinet, 
under the premiership of Lloyd George. 

GKGENSCHBIN, go! gm shine. See Zo- 
diacal Light, 


GEHENNA, gehen r ah, the valley of Hin- 
nom, just south of Jerusalem, where children, 
long before the Christian Era, were burned to 
death as offerings to Moloch, a heathen deity. 
From the terrible suffering and sorrow con- 
nected with the valley, its name, which is an 
abbreviated form of two Hebrew words, ge- 
hinnom , meaning valley of Hinnom , grew to 
mean a place of eternal punishment, or hell. 
In ancient descriptions of hell, the awful scenes 
in this valley were used as a foundation. King 
Josiah caused the valley to be used for sewage 
and other refuse, “that no man might make 
his son or his daughter to pass through the 
fire to Moloch" (II Kings xxm, 10) . See Hell. 

GEIKIE, ge' kie. Sir Archibald (1&35- 
1915), considered one of the greatest geological 
authorities of all time, was born in Edinburgh. 
Following his graduation at the University of 
Edinburgh, he became a member of the Geo- 
logical Survey of Scotland, of which he was 
later made a director. After teaching geology 
and mineralogy in Edinburgh for eleven years, 
Geikie became director of the Museum of 
Practical Geology in London, tie was elected 
president of the Geological Society of London, 
and also became president of the British Asso- 
ciation for the Advancement of Science. In 
1897 he visited America and delivered a series 
of lectures at Johns Hopkins University and 
at McGill University in Montreal. His text- 
books have been used in both Europe and 
America. 

His Books. Geikie began Ms long list of works in 
1858 with The Story of a Boulder ; or Gleanings from 
the Note* Book of a Geologist. Among his most im- 
portant books are A Textbook of Geology , Ancient 
Volcanoes of Britain , and The Foundations of Geology , 

GEISSLER’S, gise f lurz, TUBES, a name 
given to glass tubes used to show the bril- 
liant effect produced by electricity when it is 
passed through a rarefied gas. They are named 
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after Heinrich Geissler (1814-1879), a cele- 
brated German scientific instrument-maker, by 
whom they were first constructed. These 



tubes, made of very hard glass and of different 
shapes (as shown in the illustration), have a 
platinum wire sealed into each end, which 
serves as an electrode. The tubes are filled 
with various rarefied gases, such as hydrogen, 
oxygen, nitrogen, air, and so on. When the 
electrodes are connected to the opposite poles 
of an electric machine or to an induction coil, 
an electric current is passed through the tubes. 
The color of the light produced depends upon 
the shape of the tubes, the gas with which they 
are filled, and the degree of rarefaction of the 
gas, and by varying these conditions, very 
pleasing effects can be obtained. Geissler’ s 
tubes are also valuable in scientific research, 
such as examining various incandescent gases 
with the spectroscope. H.s.E. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Cathode Rays Electrode 

Crookes Tubes Roentgen Rays 

Electricity Spectroscope 

GELATIN, jeV a tin , a transparent, brittle, 
yellowish substance obtained from the air blad- 
ders of fish and the bones, skin, and muscle of 
animals. When bones are made into gelatin, 
they are treated with hydrochloric acid; 
the mineral substances dissolve and leave 
only the cartilage. After this has been thor- 
oughly boiled in water, it dissolves and forms 
a crude gelatin, suitable only for glue. To 
purify it, the gelatin is again soaked in hot 
water and filtered, while hot, in ninety per cent 
alcohol, a process which causes the impurities 
to settle at the bottom. 

^ The best and purest gelatin is found in the 
air bladder of the sturgeon and, as it is easily 


digested, it is used as a food for invalids. 
In cold water it increases to five or ten times 
its weight, becoming an elastic, jellylike mass, 
but in hot water it always dissolves; in the 
pure state, which is one kind of isinglass , 
it is used to make jellies, blanc-mange, and to 
thicken soup. Gelatin is a protein food, but 
lacks the three amino acids that make typical 
proteins valuable as tissue-builders. There- 
fore, though easily digested, gelatin prepara- 
tions in themselves are not nutritious. This 
fact makes gelatin desserts acceptable to 
persons who wish to reduce (see Obesity). 
Agar-agar, a Japanese preparation made from 
seaweed, is a laxative regarded as vegetable 
gelatin because it has the consistency of true 
gelatin. 

The combination of tannin with gelatin 
in hides changes them to leather, and it is 
upon this principle that the art of tanning 
depends. In medicine, pure gelatin cap- 
sules are made to contain bitter doses, and one 
variety of coating on pills is the same sub- 
stance. Bacteriologists use gelatin as a me- 
dium in which to grow bacteria that they de- 
sire to study. 

The “siring” which is used to stiffen, silks, 
gauze, and linen, as well as that required in 
paper-making and in paints, is often gelatin ; it 
is also an important ingredient of printers’ 
rollers. In taking impressions and casts for 
making models of type, and in the manufacture 
of certain cements and courtplaster, gelatin is 
used. In combination with other substances, 
it forms the copying-pad in a variety of copy- 
ing processes, such as the hectograph; it 
is the coating for glass plates or films used 
for dry-plate photography; and is an in- 
gredient in the films for moving-picture 
machines. k.v.m’c. 

GELfiE, zhe la Claude (1600-1682), gen- 
erally known as Claude Lorrain, from his 
having been born in Lorraine. Me was a 
celebrated French landscape painter, whose 
pictures were noted for the brilliant effects 
of light reflected in the sky, clouds, and 
water, and for the poetic feeling shown in 
his interpretation of Nature. Me made his 
studies in the open field, where frequently 
he remained from sunrise till sunset, watching 
the effects of the shifting lights upon the land- 
scape. However, his figures were not up to 
the standard of his other work, and he usu- 
ally engaged other artists to paint them In 
for him. He was wont to say that he sold his 
landscapes and gave away the figures. 

After studying in Naples and Rome, Gel6e 
traveled through Germany and France, and 
then settled in Rome for the rest of his life* In 
order to avoid a repetition of subjects, and also 
to detect the counterfeit copies of Mg works, 
he made tinted outline drawings of nil the 
pictures which he sent outside of France, 



GELSEMIUM 


2711 


GEMS 


His Work. Among his famous paintings are Em- 
barkation of Saint Ursula , now in the National Gal- 
lery, London; Finding of Moses, in the Madrid Gal- 
lery; Expulsion of EL agar and Ishmael , in Munich; 
and the Village Dance and the Landing of Cleopatra 
at Tarsus, in the Louvre, Paris. 

GELSEMIUM, jel se' mi mn , or YELLOW 
JASMINE, jas ' min , a climbing shrub, native 
of the United States, whose rootstock and root- 
lets yield a powerful drug called gelsemium. 
This shrub, with its opposite, lancelike, shining 
leaves, and clusters of funnel-shaped, sweet- 
scented yellow flowers, grows near waters in 
rich clay soil from Virginia to Florida and 
Texas. There the odor of the flowers in the 
dampness of morning or evening is at times 
very noticeable. 

Although the drug gelsemium is sometimes 
used in cases of malarial fever, rheumatism, and 
neuralgia, it is not often used, because of its 
dangerous qualities. A slight overdose will 
cause death. Drooping of the eyelids is the 
first symptom of too large a dose of the drug. 
Effects are counteracted by carbonate of 
ammonia, brandy, aromatic spirits of ammo- 
nia, or morphine, as prescribed by a phy- 
sician. B.M.D. 

Scientific Name. The shrub belongs to the family 
Loganiaceae. Its botanical name is Gelsemium sem - 
pervirens. The flowers resemble those of the jasmine, 
whence the secondary name given above. See illus- 
tration under Jasmine. 

GEL, jel , STATE. See Colloids. 

GEMARA, gem ah' rah. See Talmud; He- 
brew Language and Literature. 

GEMINI, jem' i nye , The Twins, in as- 
tronomy, the third sign of the zodiac, and 
also a constellation 
now in the sign of 
Cancer. This con- 
stellation contains j 
the summer solstice, ! 
the most northerly ! 
point reached by the ; 
sun. The two bright- i 
est stars of the con- j 
stellation are named [ 
for the twins Cas- 
tor and Pollux, the 
sons of Jupiter and Leda. The symbol of 
Gemini is K. e.b.l. 

Related Subjects. For illustration of the constellation 
see the article Astronomy. See, also, Solstice; Zodiac. 

GEM OF THE MOUNTAINS, a popular 
name given to Idaho (which see). 

GEMS, OR PRECIOUS STONES. In a 

general sense, these terms include all minerals 
and stones that are used for j'ewelry and other 
ornamental purposes, and which are character- 
ized by beauty, rarity, or some other outstand- 
ing quality. The United States customs 


regulations classify but four stones as precious — 
diamonds, rubies, sapphires, and emeralds. 
Others, such as the opal, turquoise, garnet, and 
amethyst, are defined as semi-precious. In this 
article, both precious and semi-precious stones 
are treated. It should be noted here that one 
beautiful gem, the pearl, is not a stone at all, 
but is derived from mollusks. Amber, another 
substance used as a gem, is a fossil resin, and 
coral, popular for necklaces, is a secretion of 
tiny sea animals. 

The word gem comes from the Latin gemma , 
meaning bud. Modest brown or dull-green 
buds burst forth into lovely flowers of beauti- 
ful hues, under the action of warmth and 
moisture and sunshine. The story of precious 
stones is very similar. From ugly lumps or 
“buds” of mineral matter, after a process of 
cutting and polishing, beautiful crystals are 
obtained, which hold in their depths forever 
all the beautiful tints and hues which in flow- 
ers fade and die. 

The Romance of Gems. Although there is 
no doubt that brilliant stones were at first 
gathered for their beauty, it is also true that 
from earliest times, gems have held definite 
meanings to people of all nations. Those who 
pretended to be learned about the stars 
(astrologers) believed that gems, as well as 
stars, influenced the lives of people, and from 
the first century it was believed that a special 
stone was dedicated to each month of the year. 
Even wise men and seers thought that the 
health and fortunes of individuals could be 
affected by the wearing of precious stones, 
and the stories of gems worn as charms are 
many. The study of carved and engraved 
gems and of precious stones set in strange 
designs by people of long ago brings to light 
many interesting beliefs and startling tales of 
deeds done for the mere possession of a single 
precious stone. Gems have also played an 
important part in religious superstitions, 
and frequent mention of precious stones is 
made in Scripture. The histories of kingdoms 
are woven about the jewels of royal families 
and of the nobility. 

The art of engraving and carving gems held 
a high place among Greeks, Etruscans, Romans, 
and Egyptians, and in modern times Italy and 
Germany have been the chief seats of the 
precious-stone-engraving art. Stones which 
have a design raised above the general surface 
are called cameos ; those with the designs sunk 
below the surface are called intaglios. Some 
of the earliest specimens of cut gems are seen 
in scarabs, or beetle-shaped seals. Valuable 
and interesting collections of ancient gems are 
to be seen in museums in many of the large 
cities of the world, and private collections are 
prized by students or lovers of gems every- 
where. Yet only about 10,000 really antique 
gems are in existence. The Morgan collection, 
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exhibited in the American Museum of Nat- 
ural History, New York, is one of the largest. 

Gems, Imitation and Artificial. The fascina- 
tion of gems has caused an ever-insistent de- 
mand for them. Their rarity and costliness, 



PRINCIPAL FORMS 

Above are illustrated the usual forms in which gems 
are cut. The names by which they are designated 
are as follows: (i) .Round brilliant, top view; (2) 
Oval brilliant, top view; (3) Rose cut, top, view; 
(4) Round brilliant, side view; (5) Cushion brilliant, 
top view; ( 6 ) Rose cut, side view; (7) Step cut, 
octagon; (8) Pear brilliant, top view; (9) Step cut, 
oblong; (10) High cabochon,side view; (u). Cabo- 

chon, side view; (12) Lentil-shaped, side view. 

however, make their possession impossible to 
many. So the jeweler's art developed into the 
imitation of precious stones, and chemists at- 
tempted to produce gems artificially. 

Imitation of precious stones has flourished 
since earliest times, and paste jewels, as they are 
called, 'have been so well made that they cannot 
be told from the real by an inexperienced per- 
son. It has become a common custom for 
women to have paste copies made of their 
valuable jewels, to be worn at places where 
attempts at robbery might be made. Guy de 
Maupassant’s The Necklace , considered one of 
the greatest short stories ever written, is based 
on the loss of an imitation pearl necklace that 
was thought to be genuine. 

The Egyptians, who understood the art of 
coloring glass, made excellent imitations of the 
most costly precious stones known to them. 
Romans used powdered rock crystal in imitat- 
ing gems. In the Middle Ages, excellent imita- 
tions of the emerald, ruby, sapphire, and topaz 
were produced* In modem times, the basis of 
most imitation gems is a variety of glass known 
as paste or stmss. This glass, which is remark- 
ably dear and brilliant, consists of pure pow- 
dered rock crystal, red lead, and dry potassium 


carbonate. These ingredients are powdered 
carefully, mixed, and then subjected to heat 
for about thirty hours. The quality of the 
resulting glass depends largely on the regularity 
of the temperature and slowness of cooling. 
The glass is colored to imitate precious stones 
by the same process that is used in mak- 
ing colored glass. This paste, uncolored, re- 
sembles the diamond, but is soft and can be 
scratched easily. By testing with a quartz 
crystal or piece of hard steel, an imitation is 
easily detected. 

Some imitation gems are merely cheaper 
stones which very closely resemble the genuine. 
Clear quartz, white Brazilian topaz, and color- 
less varieties of beryl, emerald, and sapphire are 
often sold for diamonds. Colored varieties of 
quartz are substituted for other gems. Another 
form of imitation of gems is known as doublet. 
Thin pieces of genuine gems are attached to 
valueless backings in such a way that the en- 
tire stone seems genuine. The imitation of 
pearls forms an important industry. Hollow 
glass beads are coated on the inside with a 
preparation made from certain fish scales. If 
colored pearls are desired, dyes are added to 
the mixture. 

Numerous attempts have been made Jn 
recent years to produce genuine gems artifi- 
cially — to solve by human skill one of Mother 
Nature’s mysteries. Diamonds, rubies, emer- 
alds, and other colored stones have been 
successfully made by the fusion of various sub- 
stances by means of an electric furnace, and 
the industry has become an important one. 
At first the process was so expensive, and the 
stones produced were so small, that: the experi- 
ment seemed impracticable for commercial pur- 
poses. The process was improved, however, 
and the manufacture of rubies, especially, was 
successfully accomplished in Paris, It is said 
that crystals weighing over forty carats and 
valued as high as $25,000 each have been pro - 
duced. The annual output of rubies in the 
Paris factory is 5,000,000 carats annually. 

Some Famous Gems, Among the celebrated 
diamonds of the world, probably none has at- 
tracted more attention than the Kohinoor 
(which see), presented to Queen Victoria by the 
East India Company in 1850. The Cullman, 
found near Pretoria in the Transvaal, weighed 
originally 3,024,% carats, or 1.37 pounds, and 
measured 4 inches by 2.5 inches by 1.25 inches. 
It was said to be worth from two and one-half 
to five million dollars. After its discovery, it 
was cut into nine smaller stones. The Orloff, 
one of the most famous of the Russian crown 
jewels, was purchased in 1772 by the Empress 
Catharine II, who paid for it, according to the 
accepted story, $450,000, an annuity of $4,000, 
and a Russian tide. There Is a magnificent 
diamond in the Louvre, Paris, which weighs 136 
carats and is valued at $2,500,000* This stone, 
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called the Regent, is probably the finest of 
large brilliants. 

One of the most beautiful pearls ever found 
is the Pelegrina, a pear-shaped stone weighing 
134 grains, and described by an historian as 
being “as large as the largest pigeon's egg." 
It was presented to Philip II of Spain by a 
Spanish adventurer, and at the time was valued 
at 14,400 ducats ($28,800). This pearl was 
found off the island of Santa Margarita, 100 
miles from San Domingo. After remaining in 
the possession of Spanish royalty for many 
generations, it passed to a prominent Russian 
family. t.b.j. 

Related Subjects. The characteristics and sources of 
the various gems and gem materials treated in these vol- 
umes are given in the articles listed below. Several articles 
of supplementary interest are also listed. 


Agate 

Jade 

Almandine 

Jewelry (with list) 

Amethyst 

Kyanite 

Aquamarine 

Labradorite 

Beryl 

Lapidary 

Birthstones 

Lapis Lazuli 

Cameo 

Onyx 

Carbuncle 

Opal 

Carnehan 

Pearl 

Chalcedony 

Ruby 

Diamond 

Sapphire 

Emerald 

Sardonyx 

Garnet 

Topaz 

Heliotrope 

Tourmaline 

Intaglio 

Turquoise 


GENDARMES, zhon dahrmz' . The strength 
of the French army for nearly 450 years before 
the Revolution was in a body of heavily armed 
cavalry, called gendarmes , which served as 
a bodyguard to the king. Each gendarme 
dressed in armor, and had five soldiers of in- 
ferior rank to wait on him. Since the Revolu- 
tion, the name has been applied to military 
police who perform civil duties, much like mem- 
bers of state police in America. They are paid 
much higher wages than the rest of the army, 
from which they are picked because of their 
ability. 

In civil life the name is given to members of 
the police forces in French cities. 

GENDER. Just as living things are classed 
as male or female, and things without 
life as sexless, so in English grammar the 
words naming these things are said to belong 
respectively to the masculine , the feminine , or 
the neuter gender . Neuter and gender are 
derived from Latin words meaning neither and 
kind. Thus, gender may be defined as the 
property of a noun or a pronoun that indicates 
sex or absence of sex. It applies only to words, 
whereas sex applies to living things. 

The Simple and Logical Rule. As sug- 
gested, gender in the English language is nat- 
ural— that is, determined by the sex of the 
object for which the word stands. Ail nouns 
or pronouns denoting the male sex are mascu- 
line: he, man , cock, boy, king ; all words de- 
noting the female sex are feminine: she , woman , 


hen , girl , queen ; all words denoting objects 
without sex are neuter: it, book , virtue , snow, 
knife . 

In most foreign languages, gender has nothing 
to do with sex ; it is grammatical, not natural — 
that is, it is governed by the form of the word. 
The German word for girl (. Madchen ) is neuter 
in gender, because it happens to have a neuter 
ending; woman (JVeib) is also neuter, so that 
the German, as Mark Twain laughingly re- 
marks in A Tramp Abroad , says, “The fishwife 
has dropped its basket of fishes." In German 
fork is feminine and spoon masculine, while in 
French both are feminine. “English stands 
entirely alone," says the grammarian Ramsey, 
“in making gender a rational and intelligible 
distinction." As a matter of fact, the gender 
of an English noun acquires real importance 
only when the third personal pronoun follows, 
for this pronoun must agree in gender with the 
noun to which it refers; thus, The queen was 
saved by her guard, who lost his own life in 
defending hers. 

Gender Forms. No English noun has a dis- 
tinctive neuter form, but there are some — 
relatively few in number — that distinguish the 
masculine and feminine in one of these three 
ways: 

(1) By different words for the masculine and femi- 
nine, which for convenience are usually learned in 
pairs; as, husband , wife; son , daughter; bachelor, maid; 
monk , nun, wizard , witch; bull, cow; ram, ewe; gander, 
goose . 

(2) By adding the suffix ess, ine, trix , or a to the 
masculine to form the feminine. Of these endings, 
ess is the most common. This formation may or may 
not require some other change in the word; as, actor, 
actress ; duke, duchess ; marquis, marchioness; prince, 
princess ; hero , heroine; Paul , Pauline; czar , czarma ; 
executor , executrix; sultan, sultana; signor, signora. 

(3) By joining a distinguishing word to a noun of 
indeterminate gender (see below); as, billy-goat ; 
nanny-goat ; he-bear; she-bear; man-servant; maid- 
servant. This method, once very common, is gradu- 
ally going out of use. In the case of animals, the 
modern tendency is to prefix the adjective male or 
female where necessary to distinguish; in the case of 
human beings, to use the masculine form for both, 
letting the context indicate the gender. 

Common or Indeterminate Gender. Most 
nouns denoting living beings may refer to 
either sex; for example, visitor, servant, cousin , 
parent , child , friend, hearer, bird, butterfly. 
Such words are sometimes said to be of the 
common gender — sometimes termed the inde- 
terminate gender. If such a noun in the singu- 
lar is used to refer to both sexes, it is proper 
to follow it by the masculine pronoun, which 
stands for both genders ; as, Every person has 
a right to his own opinion — not, to their own 
opinion, which is ungrammatical, or to his or 
her own opinion, which is cumbersome. 

Special Cases* The sex is often disregarded 
and the pronoun it is used in referring to a 
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very young child; as, The baby dropped its 
ball ; the child and its nurse were both ill. In- 
sects, small animals, and those animals with 
which man does not come in frequent contact 
are usually treated as neuter, while masculine 
or feminine gender is commonly assigned to 
the larger animals and those that mean most 
to man. Thus “he” is used for the dog, the 
cock, the horse, the elephant, the eagle; “she” 
for the cat and the hen; “it” for the ant, the 
fly, the squirrel, the rabbit. This is not, how- 
ever, a hard-and-fast rule. When some inani- 
mate object is spoken of as if it were alive, 
we have the figure of speech called personifica- 
tion (which see): things immense or sublime 
are treated as belonging to the male sex; 
those virtuous, lovely, or fertile as belonging to 
the female sex. Thus, Shelley writes: 

How wonderful is Death! 

Death and his brother Sleep. 


And Shakespeare pictures the dawn as a woman 
and the great sun as her lover: 

See how the morning opes her golden gates, 

And takes her farewell of the glorious sun! 

The Changing Fashion. At one time, distinc- 
tions of gender were considered so important 
in English grammar that forms like leather css, 
championess, neighbor ess, and the like were in 
everyday use. Not many years ago, in fact, 
instructress , songstress, and similar feminine 
forms were considered good form. The present 
tendency is toward simplicity, and such gender 
terminations are being dropped as far as pos- 
sible. To-day a woman writer is an author, 
a poet, or an editor , not the old-fashioned au- 
thoress, poetess, or editorcss. See Grammar. 

GENERA. See Botany; Zoology. 

GENERAL, an officer of highest military 
rank in all countries in which there is no pro- 
vision in law for the grade of marshal or field 
marshal. There are four classifications in the 
army of the United States and in most Euro- 
pean countries relating to generals: 


General, the officer in supreme command of the 
military establishment, though in the United States 
he ranks below the civilian President of the country, 
who under the Constitution is commander in chief of 
the army and navy. The latter never intervenes, 
however, in the conduct of an army in the field. This 
officer, as the title indicates, exercises general com- 
mand of the military forces. 

Eight men in the history of the American army 
have held the rank of full general, namely: 

George Washington John Joseph Pershing 

Ulysses S. Grant Tasker 11. Bliss 

William T. Sherman Peyton C, March 
Philip H. Sheridan Charles P. Summerall 


Lieutenant General, the rank next below that of 
general. In the American army this grade has been 
authorized and later abolished as necessity has war- 
ranted. It was first held by Winfield Scott, and was 
then the highest army commission. The appropriate 
command for a lieutenant general is an army in the 


field composed of two or more divisions; his only 
superior officer is the general. Fourteen men have 
held this rank* 


Winfield Scott 
Ulysses S Grant 
William T. Sherman 
Philip H. Sheridan 
John M. Schofield 
Nelson A Miles 
Samuel B. M. Young 


Aclna R. Chaffee 
Arthur McArthur 
John C Bates 
Henry C Corbin 
Hunter Liggett 
Robert R Bullard 
Edgar J ad win 


Major General, usually the highest army rank in 
the American army in times of peace. Only in nation- 
al emergencies are the grades of general and lieuten- 
ant general revived, and nearly always these are 
abolished after the crisis has passed. In wartime the 
appropriate command of a major general is a division; 
in time of peace, a territorial department. From 
thirty to forty officers of this rank arc constantly on 
active duty in the army of the United States. 


Brigadier General, the lowest rank among general 
officers, whose appropriate command is a brigade, 
which consists of a designated number of regiment# 
or battalions combined in one unit. Between fifty 
and sixty officers of this rank are always on duty in 
the American army. 


Related Subjects. The reader is referred in these vot 
times to the following articles: 

Army Marshal 

Brigade Rank in Army and Navy 

GENERAL EDUCATION BOARD, an or- 
ganization chartered by Congress in 1003 to 
promote education in the United States. The 
board was created to assist in the distribution 
of large benevolences for educational purposes, 
especially those contributed by Mr. John 1 ). 
Rockefeller. Through this organization assist- 
ance is given to schools of all grades, from the 
common school to the university, without dis- 
tinction of race, sex, or creed. It has been 
especially helpful in promoting education in 
the Southern states, though its activities ex- 
tend to all parts of the country. The capital 
endowment amounts to about $66,000,000. 
For further details, see Educational Founda- 
tions. 

GENERAL FEDERATION OF WOMEN’S 
CLUBS. See Women’s Clubs. 

GENERAL GRANT NATIONAL PARK. 
Sec Parks, National; Sequoia, 

GENERAL GRANT TREE, See Parks, 
National (General Grant National Park), 

GENERALIZATION, the conclusion reached 
concerning the characteristics of a class of 
objects, by observing the qualities of several 
individuals of the class, A generalization is 
reached by inductive reasoning; that is, by 
observing particulars and drawing a general 
conclusion based upon these (see Inductive 
Method), For example, when similar traits 
are seen in many persons of the same nation- 
ality, the generalization is made that these 
characteristics belong to all people of that 
nationality. When it is observed that heat is 
transmitted more readily by iron, copper, 
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steel, and other metals, than by wood, glass, 
rubber, etc., the generalization or conclusion 
reached is that metals are the best conductors. 
The term generalization is applied to the act 
of drawing the conclusion, as well as to the 
result of the process. c.e.s. 

GENERAL LAND OFFICE. See Lands, 
Public. 

GENERAL SHERMAN TREE. See Se- 
quoia. 

GENERAL STAFF, the body of officers at 
an army headquarters constituting the execu- 
tive department of the army. In the United 
States army, the General Staff Corps is a body 
composed of officers detailed from the army at 
large, headed by the Chief of Staff, with duties 
that include investigation of all questions af- 
fecting the efficiency of the army and its state 
of preparation for military operations. The 
general staff also renders professional aid to 
the Secretary of War and to general officers 
and other superior commanders. The details 
of officers to the General Staff Corps are for 
periods of four years, “unless sooner relieved.” 
The Chief of Staff, under the direction of the 
President or the Secretary of War, has super- 
vision of all troops of the line and of the 
several staff departments, and generally fulfills 
the duties formerly performed by the com- 
manding general of the army. 

GENERATIONS, Alternation or. See 
Ferns. 

GENERATOR. See Dynamo. 

GENES, jeenz. See Evolution (The Factors 
of Evolution) ; Heredity. 

GENESEE RIVER, a beautiful stream 
flowing through Pennsylvania and New York, 
whose name, which is of Indian origin, means 
shining valley . It rises in the northern part of 
Pennsylvania, and follows a northward course 
into New York, entering Lake Ontario seven 
miles north of Rochester, and about 140 miles 
from its source. Just before the river reaches 
the broad and fertile valley at Mount Morris, 
N. Y., it cuts its way through a deep, narrow 
gorge, whose perpendicular cliffs rise in some 
places 350 feet high; within this chasin it 
plunges over three cascades, one of which, 
Portage Falls, is no feet high. At the city of 
Rochester, where the river is crossed by the 
Erie Canal, it forms three waterfalls, which 
afford excellent water power. Lake vessels can 
navigate the Genesee for five miles of its course. 

[See state maps accompanying the articles Pennsyl- 
vania; New York.] 

GENESIS, jen f e sis , the name applied to 
the first book of the Bible. In this book is told 
the story of the creation of the world and the 
formation of the chosen nation of God, the 
Israelites. After the appearance of sin in the 
world, and the subsequent separation of good 
from evil, the Flood was sent to punish the 


wicked. Then the history of the world began 
again, with Noah and his family as the only 
survivors (see Noah). Many years after, God 
called Abraham to become the father of the 
chosen people of Israel, and the wonderful 
growth of his nation is told in the remainder 
of the book. When the crops failed one year, 
and the people were suffering, Jacob, the grand- 
son of Abraham, who had become leader of 
the nation, led all the people into Egypt, 
where his son Joseph had become the prime 
minister. At the close of the book, both Jacob 
and Joseph die, leaving the people still in 
Egypt. It is a wonderful account of the primi- 
tive growth of a nation, and the splendid 
story of Joseph is one of the most striking 
tales ever written. See Joseph; Abraham. 

Derivation. The word Genesis is from the Greek; 
it means origination , or coming into being , and was 
applied to the first book of the Bible in the earliest 
Greek translation. 

GENET, zhe nek', Edmond Charles Edouard 
(1765-1834), popularly referred to in American 
history as “Citizen Genet,” was a French diplo- 
mat who created the 
first international 
crisis which con- 
fronted the young 
American republic. 

In 1792 he became 
minister to the 
United States, at the 
time of the French 
Revolution. He was 
enthusiastically re- 
ceived upon his ar- 
rival at Charleston, 

S. C., as a represent- 
ative of a people 
striving for liberty; 
his reception was 
the heartier because Americans had not for- 
gotten France’s contribution to the success of 
the Revolutionary War. 

The plain intent of his mission was to induce 
the new republic to declare war against Great 
Britain and ally itself with France, and to 
raise an army in America to wrest Louisiana 
from Spain and secure it again for France. 
Despite President Washington’s proclama- 
tion of neutrality, Genet endeavored to in- 
fluence public opinion to side with France. He 
proceeded to arm and equip privateers and 
raise recruits in American ports, clearly leading 
the United States to violate its neutrality be- 
tween France and England. This course, to- 
gether with his many imprudent criticisms of 
the government, compelled Washington to de- 
mand his recall in 1794* Fearing the dangers of 
the Revolution, Gen£t did not return to France, 
but settled in New York City, became a 
naturalized citizen, and married the daughter 
of Governor George Clinton. 
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Related Subjects. The reader is referred m these vol- 
umes to French Revolution and to Washington, 
George (Administrations). 

GENETICS, je net f iks , that branch of biol- 
ogy which concerns itself with the laws of 
heredity and variation. The name is from the 
Greek for to be bom. Genetics is applied in a 
practical way in the breeding of plants and 
animals. It has been proved by careful ex- 
perimentation that outstanding characteristics 
are transmitted from parents to offspring in 
units, and that when the character^ of the 
parent cells is known, the characteristics of 
descendants may be determined through se- 
lective breeding. Thus the best specimens of 
plants and animals are used for breeding pur- 
poses, for these possess most definitely the 
distinctive qualities it is desired to perpetuate. 
The same principles apply in eugenics, the 
science of human improvement. R.H. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles. 

Breeding Eugenics 

Burbank, Luther Evolution 

Cell Heredity 

GENEVA. See Switzerland (The Cities). 

GENEVA, Lake. See Switzerland (Fa- 
mous Lakes; Physical Features). 

GENEVA, N. Y. See New York (back of 
map). 

GENEVA ARBITRATION. During the 
American War of Secession, a number of Con- 
federate ships, notably the Alabama , did great 
damage to the commerce of the North by 
preying on its merchant vessels. As these Con- 
federate ships had been fitted out in English 
ports and were permitted to sail therefrom, at 
the close of the war the United States govern- 
ment demanded that England pay damages for 
this violation of neutrality laws. On May 8, 
1871, commissioners representing England and 
America signed the Treaty pi Washington, 
which provided that the question of the claims 
against England should be decided by a board 
of arbitration, to meet at Geneva, Switzerland. 
The settlement of these claims is therefore 
known as the Geneva Arbitration. The tri- 
bunal, which consisted of distinguished states- 
men from Switzerland, Italy, and Brazil, 
awarded the United States damages to the 
amount of $15,500,000. See Washington, 
Treaty of; Alabama, The. 

GENEVA CONVENTION, an agreement to 
better the condition of sick and wounded sol- 
diers in time of war, entered into by nearly 
all of the nations of Europe at a conference 
held at Geneva, Switzerland, in 1864. The 
terms of the agreement, which have been ac- 
cepted by every European government, by the 
United States, and by several South American 
and Asiatic countries, are as follows: 

(1) Ambulances and military hospitals are re- 
garded as neutral, as long as they contain sick or 
wounded persons* 


(2) This neutrality is extended to the persons en- 
gaged in caring for the sick and wounded. 

(3) The neutrality of these persons continues after 
the hospitals are taken by the enemy, and they must 
not be hindered from departing or remaining. 

(4) If they depart, only their private property may 
be taken with them, except ambulances, which may 
be removed entire. 

(5) A house containing a sick soldier is not to be 
used for the quartering of soldiers. 

(6) Wounded men who are cured may return to 
their own country if they promise not to take up arms 
again during the rest of the war. 

(7) Hospitals and ambulances must carry, in ad- 
dition to the flag of the nation, a Rag bearing a red 
cross on a white ground, and doctors and nurses must 
wear an arm badge of the same colors. 

A second conference, held at Geneva in 1868, 
applied the principles of this agreement to war 
on the sea. It w r as then decided to declare 
neutral all hospital ships, merchant vessels 
having wounded on board, and boats picking 
up wounded or shipwrecked persons. These 
must carry the Red Cross flag, and their men 
must wear the arm badge. Government hos- 
pital ships must be painted white with a green 
stripe, and those of aid societies white with 
a red stripe. Sec Red Cross Societies. 

GENGHIS KHAN, jen' giz kafm , or JEN- 
GHIS KHAN (1162-1227), began his career at 
the age of fourteen years as the chief of a small 
Mongol tribe, and soon displayed the marked 
military talent which made him one of the 
greatest conquerors in history. After much 
domestic warfare, he subdued various Tartar 
revolts, and was proclaimed ruler of the united 
Mongol and Tartar tribes. Claiming a divine 
call, he so inspired his soldiers that they will- 
ingly followed him to battle. The most im- 
portant episode in his career was the conquest 
of Northern China. After a series of lengthy 
campaigns, Pekin, the capital, was taken in 
1215. Turkestan was next invaded, and two 
of its cities, Bokhara and Samarkand, were 
demolished. 

In 1225, although he was then over sixty 
years old, Genghis Khan attacked and con- 
quered the king of Tangut (Southwestern 
China), who had harbored and refused to 
surrender two of his enemies. Worn with years 
and warfare, the Mongol conqueror then left 
further conquest to his sons, among whom, 
upon his death, his vast territorial pos- 
sessions were divided. 1 1 is grandson, Kublai 
Khan, founded the Mongol dynasty in China. 
See Kublai Khan. 

GENII, jc f ne i, as most commonly under- 
stood, are those mysterious and fascinating 
spirits that are familiar to every reader of the 
Arabian Nights. Some were good, assisting 
Aladdin to build his palace, sympathizing with 
the needs of humanity, and bearing a lover half 
across the world in the twinkling of an eye that 
he might look upon his loved one’s face; but 




la the Time of Genghis Khan. The portrait shows a traditional likeness of the conqueror; at the left and 
right are his hag and implements of the period. Center, the territory in subjection, with present-day divisions. 
h Below, type of war equipment of the period. 2717 
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some were hopelessly evil, thwarting the powers 
of good in every possible way. A well-known 
example of this man-hating class is the one who 
threatened to kill his benefactor who had re- 
leased him from the jar in which he was con- 
fined, and was prevented only by the ruse of his 
deliverer in pretending to believe that he could 
not again squeeze his gigantic frame into the 
small jar. Incensed, the genie crept into it, 
and was promptly sealed in. These genii, or 
as they are also called, jinns, play a very prom- 
inent part in the Mohammedan religion. 

Really, the word jinns is the proper name for 
the Arabian Nights spirits, and the term genii 
was applied to them by the translators, who 
confused them in their minds with the genii 
(plural of genius) of the ancient Romans. To 
the Romans, the genii were protecting deities 
who presided over the destinies of men. Each 
person had his own special genius, who led 
him into life, accompanied him during its 
course, interfered powerfully in his affairs, and 
finally conducted him out of the world. See 
Aladdin; Arabian Nights. 

GENNESARET, jen es' a ret, Lake of, the 
former official name for the Sea of Galilee, 
which is described in the article Galilee. 

GENOA, jen' 0 ah, popularly termed The 
Proud, and famed as the birthplace of Co- 
lumbus, is the northern gateway to the heart of 
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Italy and one of the greatest seaports on the 
Mediterranean Sea. It lies ninety-four miles 
south of Milan, in a delightful situation at 
the foot of the wide-circling Apennines. The 
slopes of the hills behind the city are covered 
with buildings, terraced gardens, and groves 
of oranges and pomegranate trees; while the 
summits of the loftier ranges are capped with a 
line of strong forts and batteries. Its fine 
harbors, which are equipped with modem 


quays and docks, welcome ships from all parts 
of the world. The exports consist of cotton 
goods, fruits, wine, olive oil, silk goods, coral, 
paper, soap, macaroni, and marble. 

Genoa is a city of palaces, splendid in archi- 
tectural beauty. Whole streets of wonderful 
buildings invite the visitor to their great halls, 
where the medieval nobility once dreamed of 
greatness and of war, and of the wealth that 
picturesque caravels brought to them from the 
lands beyond the seas. To Columbus, Genoa’s 
most famous son, there is a fine monument, 
sculptured by Canzio. Victor Emmanuel, first 
king of United Italy, and Mazzini, the Italian 
patriot, who was born in this city, are likewise 
honored by imposing monuments. The city is 
noted for many fine churches, and is well sup- 
plied with technical schools and institutions for 
higher education. It also has numerous phil- 
anthropic foundations, a fine library, and an 
Academy of Fine Arts. Its Campo Santo is the 
most pretentious cemetery in the world; its 
Carlo Felice Theater is one of the largest in 
Italy. 

History. Genoa has a centuries-old record 
of maritime glory. It was famous as a seaport 
under the Romans. After the breaking up of 
the empire of Charlemagne, it constituted it- 
self a republic, presided over by doges (see 
City States). From 1119 to 1284 it was al- 
most constantly at war with Pisa, in which 
Genoa was finally victorious. The thirteenth 
century marks the beginning of a long series 
of wars with Venice for commercial supremacy 
in the East. In the meantime, civil dissen- 
sions exhausted and demoralized the state, and 
occasioned many changes in the primitive form 
of government. In 1528 the disordered state 
regained tranquillity, which continued to the 
end of the eighteenth century. The form of 
government established was a strict aristoc- 
racy. Little by little, Genoa lost all its for- 
eign possessions. . Corsica, the last of all, was 
ceded to France in 1768. In 1800, after the 
Battle of Marengo, the city was taken pos- 
session of by the French. Five years later it 
was formally annexed to the empire of France, 
and in 1815 to the kingdom of Sardinia, with 
which it became a portion of United Italy [see 
Italy (Unification)]. Genoa is the capital 
of the province of Genoa. Ranking sixth 
among Italian cities, it has a population, with 
its suburbs, of about 333,300, 

GENOA, Gulf or, the arm of the Mediter- 
ranean Sea on which the city of Genoa is 
situated. It is really tributary to the Ligurian 
Sea, as that part of the Mediterranean is called, 

GENOA CONFERENCE, an international 
meeting of the powers of Europe in Genoa, 
Italy, in April and May, 1922, It was called 
for the purpose of bringing about the economic 
reconstruction of the continent and the resto- 
ration of normal conditions throughout the 
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world. This conference was the first in history 
to include representation from every country 
of Europe except Turkey. Twenty-seven inde- 
pendent states sent delegates, including Brit- 
ain's overseas dominions and Japan. The 
United States, though invited, declined to 
participate. 

Germany and Russia were the chief concern 
of the conference. The former was in financial 
difficulties growing out of war reparations; 
and the Soviet government of Russia was 
desirous of receiving recognition from the 
other powers. 

Recognition of the Soviet Republic had 
been assured by the powers, provided there 
should be compliance with certain definite 
conditions. The conference outlined these 
conditions as follows: 

(1) Nations cannot repudiate their debts. 

(2) They cannot wage war against established 
conditions. 

(3) They shall not engage in aggressive operations 
against their neighbors. 

(4) The nationals of one country are entitled to 
impartial justice in the courts of another. 

These points indicate some of the fundamental 
conditions of civilized intercourse which it had 
appeared the Soviet government had ignored. 
To the surprise of the conference, the Russian 
delegation accepted the principles of these 
demands, though they seemed contrary to 
communistic theories. Their acceptance indi- 
cates that modern nations are interdependent 
economically, and that none can stand alone. 

In the midst of the work of the conference, 
Germany and Russia announced that they had 
entered into a new treaty nullifying the Brest- 
Litovsk Treaty of 1917, and providing for the 
resumption of full diplomatic relations and 
canceling all war claims against each other. 
This announcement caused a sensation, as it 
seemed calculated to embarrass the conference 
on some of the important questions before it. 
The delegates of these two countries were 
excluded from the debates which followed. 

Premier Lloyd George of Great Britain 
proposed that for a period of ten years all the 
nations represented at the conference pledge 
themselves to abstain from aggression against 
their neighbors. It was his aim to reduce 
European armaments, lighten the heavy 
financial burdens of all peoples, remove distrust, 
and hasten the economic rehabilitation of the 
nations. He hoped, too, that the plan would 
be a forerunner of a permanent non-aggression 
pact. 

This plan failed of acceptance, but an ar- 
rangement embodying these points was adopted 
with the provision that it should be effective 
for eight months. 

The convention adjourned with the under- 
standing that it should meet later at The 


Hague, with a different roster of members, to 
discuss further the Russian demands for recog- 
nition and the subject of international loans. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles; 

France Lloyd George, David 

Germany Peace Conference, 

Great Britain International 

Russia 

GENRE, zhan' r\ See Painting. 

GENSBRIC, jen'sur ik (3 9 5~477) > a powerful 
king of the Vandals, who conquered all Africa 
west of Carthage in A. d. 429, and finally seized 
the city, which he made capital of his new 
possessions. He then captured parts of Sicily, 
Sardinia, and Corsica; in 455 he marched 
against Rome at the invitation of Eudoxia, the 
widow of Valentinian, who was eager for re- 
venge against Maximus, her husband’s mur- 
derer. After two weeks of plunder, he left 
the city with his soldiers, carrying off Eudoxia 
and her two daughters. At the date of his 
death, he still was in possession of all his 
conquests. See Vandals. 

GENSFLEISCH, Johann Heine, the real 
name of Gutenberg (which see). 

GENTIAN, jen' shan, any one of a genus 
of flowering plants found in all continents 
except Africa. The species best known is the 
fringed gentian, which, through Bryant’s poem 
To the Fringed Gentian , will live in the mem- 
ory forever. It is also the flower which inspired 
Montgomery’s Gentianella and Emily Dickin- 
son’s The Fringed Gentian . It appears in Sep- 
tember and October, “when woods are bare and 
birds are flown,” “an undisputed queen,” grow- 
ing from one to two feet high, dressed in long 
green leaves and fringed flowers of delicate 
misty blue. Unfortunately, the popularity of 
Bryant’s poem has led to the indiscriminate 
picking of the fringed gentian, and this lovely 
wild flower is becoming all too rare. 

The common yellow gentian is found in the 
Alps and the Pyrenees, often growing in loca- 
tions 3,000 to 6,000 feet above the sea. The 
Alpine peasants gather the yellowish-brown bit- 
ter root of this species and sell it for flavoring 
bitters, and for use as a tonic and in diseases 
of the digestive organs. Large quantities of 
the root are imported into North America. 

Other species of gentian found in America are 
the downy gentian , with stem rough and hairy; 
the solitary gentian , each slender stem bearing 
but one large bell-shaped, light-blue flower; 
and the closed , or bottle , gentian } in which the 
flowers never open. (See page 2720.) b.m.d. 

Scientific Names. The gentians belong to the 
family Gentianaceaa. The fringed gentian is Gen- 
liana crinita ; the yellow gentian, G. lutea . 

GENTILES, jen' tylz, in ancient times, re- 
ferred to the people of all nations other than 
the Jews, who, as the chosen people of God, 
considered themselves set apart for a special 
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Thou blossom! bright with autumn dew, 

And colour’d with the heaven’s own blue, 

That openest when the quiet light 
Succeeds the keen and frosty night, 

-—Bryant: To the Fringed Gentian. 

ters, they soon felt contempt for the latter. 
Even the Christian Jews were offended when 
Peter, taught by the vision at Joppa, went to 
visit and eat with Cornelius, who was one of 
the hated race {Acts x, 28; xi, 3). However, 
the early Church consisted largely of Gentiles, 
who seemed more willing than the Jews to 
adopt Christianity. To-day, the word has 
another meaning, for the Mormons consider 
all persons not of their faith, including Jews, 
to be Gentiles. See Jews. c.w. 

“GENTLEMENS AGREEMENT*” See 
California (History: Oriental Immigration). 

GENUS, je' nus . This word, which means 
kind, is used in the biological sciences to indi- 


Explanation in text. 

etc and be. Again, with ac or be used for a base 
line, other points at various distances can be 
determined in like manner. The Coast and 
Geodetic Survey of the United States is con- 
stantly perfecting the survey of the United 
States, and other countries have corresponding 
organizations engaged in similar work, These 
have formed the International Geodetic Survey. 
See Coast and Geodetic Survey. 

GEODETIC, je 0 det' ik , SURVEY* See 
Coast and Geodetic Survey* 

GEOFFREY, Count of Anjou. See Plan* 

TAGENET, 


mission in the world. Their religion with all 
its truths was given to the Jews that they 
might be a light to the Gentiles; but, through 
the strict laws enacted to prevent them from 
becoming corrupted by association with idola- 


cate one step in classification. Animals or 
plants which have many characteristics in com- 
mon, but do not resemble each other closely 
enough to be grouped as a species, may 
constitute a genus. The subject is more 
fully explained in the articles Classifica- 
tion; Zoology (Divisions of the Animal 
World). r.h. 

GEODESY, je od r e sie } the science which 
treats of the shape, size, and curvature of 
the earth. Geodesy is really a branch of sur- 
veying by which great distances are measured 
and points on the earth’s surface are located. 
Whenever a survey extends over a large area, 
a method known as triangulation is employed. 
This is based upon the principle in' trigo- 
nometry that if one side and two angles of a 
triangle are known, the other sides and angle 
can be computed. 

Suppose scientists wished to determine the 
exact position of a distant mountain peak. 
They would first measure a base line (see ah in 
the illustration) on the most level tract of land 
in their locality, making it from five to ten 
miles long, and measuring it several times to 
make sure that the distance was exact. Then 
they would set their surveying instrument (a 
theodolite) at a and point it to c, recording the 
angle which the line from a to the summit made 
with ah. They would then take their instru- 
ment to b and measure in the same manner, 
From the length of ab and the angles at a and 
b they can readily find the length of the lines 
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GEOFFREY, jef rie , OF MONMOUTH 
(about noo-about 1154)^ a Welsh historian, 
born at Monmouth. Little is known of his early 
life. He is supposed to have been a Benedictine 
monk, and later bishop of Saint Asaph. The 
most important of his works is the Historia 
Regum Britanniae (History of the Kings of 
Britain) ; the work is said to be chiefly a trans- 
lation of ancient Breton manuscripts, and 
gives what claims to be a history of the British 


kings from Brutus, the Trojan, down to 688. 
While it is of the greatest interest as the main 
foundation of the legends of King Arthur and 
the Knights of the Round Table , Lear , and 
others, it is considered of little historic im- 
portance, though one of the sources of the 
Arthurian legends. 

Geoffrey dso wrote a Latin translation of 
Merlin's prophecies (see Merlin), written 
down to the time of Geoffrey. 



EOGRAPHY is one of the most 
interesting of all the sciences, not only be- 
cause it has so many phases, but because 
it touches human life at so many points. In 
fact, it may be called one of the few uni- 
versal subjects. A man may live all his life 
without studying even such common subjects 
as spelling and grammar, for instance, but he 
cannot grow up without constant contact with 
geography. The tiny baby just learning to 
walk is accumulating geographic knowledge — 
learning which chairs are so far apart that an 
unaided journey between them is impossible; 
which tables are so placed that they offer aid 
to a little voyager who has set out on too 
long a journey. The older child learns more — 
where the comer candy-store is; where the 


the depth of seas, the distribution of plants 
and animals, the qualities which fit or unfit 
a region to be the home of man, and the rea- 
sons, so far as may be known, why things are 
as they are on the earth’s ^surface. The his- 
tory of Greece, for instance, does not naturally 
seem to be a part of geography; but when 
it is understood that the history of Greece 
resulted largely from the geography of the 
little country; that a number of little, inde- 
pendent states grew up, rather than one large 
state, because of the mountain barriers, then 
it may be seen how very closely the history 
and geography of some countries are connected. 
Indeed, one cannot fully understand the history 
of any country without a knowledge of its 
geography, for not only the economic develop- 


fascinating ditch flows, down which toy fleets 
may be sailed; which side of the house has 
the pleasantest breeze on a hot summer after- 
noon. To be sure, the child does not think of 
all this as geography — he is simply fitting him- 
self to his surroundings; but it is a type of the 
formal geography which he will study in school 
when he gets older. 

What Geography Is. Writings about the 
earth-— that is what geography really is; for 
geo comes from a Greek word meaning earth , 
and grafihy , from the word to write. It takes 
but little account of what the earth was in the 


ment and the relation to other nations, but 
the national characteristics of the people, are 
influenced profoundly by conditions of soil, 
topography, and climate. 

It may thus be seen that geography is a 
very wide subject, with phases which are cer- 
tain to delight any student. One student feels 
the romance of maps, those apparently simple 
charts which make so plain to him all that 
has been learned about the earth through 
centuries of study and exploration; another 
reads with delight of foreign lands where cus- 
toms and character are different from those 


past, save as bygone conditions influence 
world facts to-day; it pays no attention to 
the manner in which life, whether plant or 
animal, came to be on the earth; it does not 
directly concern itself with the stars and the 
planets; yet it is closely related to geology, 
to biology, and to astronomy, the sciences 
which make the topics mentioned above their 
special field, and to other sciences as well. It 
treats of the form of the earth, the distribution 
of water and land, the height of mountains and 


of his own land; a third likes the economic 
phases — the study of the great industries which 
have grown up in different parts of the world 
because of varying geographic conditions; 
while a fourth finds especially interesting the 
story of the changes which wind and rain, 
cold and heat, have worked in the surface of 
the earth upon which he lives. Geography tells 
its great stories to everybody. 

What the Ancients Thought of the World. 
Very wise were some of the ancient peoples 
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on certain matters — so wise that in such sub- 
jects as art, literature, and philosophy little 
advance has been made since their day; but 
in geographic knowledge they were woefully 
lacking. The small schoolboy of to-day, even 
the one who dislikes geography and thinks 
that the less he can learn of it the better, 
knows more about the subject than did Socra- 
tes or Plato, two of the wisest men the world 
has ever known. 

In the first place, the ancient peoples be- 
lieved, as do all primitive peoples to-day, that 
the earth was flat; that about it in all direc- 
tions flowed a great sea, which was limited 
only by the can- 
opy of the sky, 
bending down- 
ward to meet it. 

Each nation 
thought that its 
own territory lay 
just in the center 
of the earth, and 
many of them had 
legendary tales of 
islands which were 
situated far to- 
ward the sunrise 
or the sunset in 
the uncharted 
seas. The seafar- 
ing Phoenicians 
were not content 
with such legen- 
dary knowledge, 
and pushed out 
into regions un- 
known before, 
bringing back to 
the Asiatic world 
real information 
about lands far to the westward (see Phoe- 
nicia). Some authorities even declare that, 
in the seventh century b.c., Phoenician navi- 
gators sailed around Africa. 

The Greeks, with their young, inquiring 
minds — that marvelous people to whom the 
earth was all a wonder-world— were intensely 
interested in geography, and some of their 
wise men made very important contributions 
to the subject. It is a great mistake, for in- 
stance, to imagine that it was not until the 
days of Columbus that people knew that the 
earth is round, for before the time of Aris- 
totle that fact had been conclusively estab- 
lished, and Aristotle himself figured the cir- 
cumference of the earth at 40,000 miles. About 
200 b. c., a Greek of Alexandria, Eratosthenes 
by name, made a far more accurate estimate, 
figuring out by means of measurements of the 
length of shadows thrown by the sun in differ- 
ent places that the earth was 25,000 miles 
around. Another Alexandrian, Ptolemy (which 


see), was an epoch-maker in the science of 
geography, discovering many principles which 
further study has in the main proved correct, 
and drawing a map of the known world which 
remained the standard authority for more than 
ten centuries. 

The Age of Discovery. The people of the 
Middle Ages paid little attention to geogra- 
phy. The subject was too practical, too ma- 
terial, for this age, in which churchmen were 
the only scholars and the affairs of the Church 
the only subject in which they were inter- 
ested. Incredible as it seems, the knowledge 
that the earth was a sphere was lost altogether, 

and the theory 
was developed 
that the earth was 
a flat surface, with 
Jerusalem as its 
exact center. A 
map of those old 
days is particu- 
larly fascinating. 
About Jerusalem 
as a center were 
spread out the 
known countries of 
th e wo rl d » 1 *ersia , 
India, Arabia, 
Asia Mi n 0 r , 
Greece, Italy, Af- 
rica; and even, far 
to the northwest, 
Great Britain. 
Mountains and 
rivers were rudely 
drawn; the Indian 
Ocean and the 
Mediterranean 
Sea wound their 
way between the 
shores, and all about the border were drawn 
the figures of the winds, each blowing with all 
his might, with distended cheeks. Shem, Ham, 
and Japhet ornament three of the comers, and 
all down one side there are drawings of fabu- 
lous beings— six-handed men, centaurs, mer- 
maids, and men with necks like snakes. That 
map was made just about the time that Colum- 
bus started on his voyage, (or when he was 
preparing for it), which ushered in the modern 
age for the world. 

Fortunately, however, Columbus did not look 
to such a map for guidance, but to the one 
made by Toscanelli according to Ptolemy's fig- 
ures. There were mistakes In it, for its com- 
piler had used the 40, coo-mil© estimate in 
making it; this misled Columbus, for the result 
of errors in the map put the west coast of 
Europe and Africa within 9,000 miles of the 
east coast of Asia; but this was a help rather 
than a hindrance to Columbus, for it made him 
think that the Indies, which he hoped to reach 



EARLY SUPERSTITIOUS NOTIONS 


An ancient engraving illustrating a folk talc, showing how re- 
ligious explorers landed on what they believed to be an island, 
to engage in religious exercises. After observance of their rites, 
the supposed island submerged, for it proved to be an accommo- 
dating whale. 
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by sailing westward, were closer than they 
really were, and so gave him courage to set 
out. It is unnecessary to give in detail all the 
results of that great era of exploration which 
began in the latter part of the fifteenth cen- 
tury. It is enough to say that the western 
hemisphere was discovered — the New World, 
as people called it in those days; that an all- 
water route around the south of Africa to 
India was discovered; and that the world was 
circumnavigated — the crowning achievement. 
Once the continents were actually known, ex- 
ploration of their interiors was begun, and the 


maps, there is the heroism of many men who 
risked and, all too frequently, lost their lives 
that the world might be made an open book 
to all who choose to read. Boys and girls who 
went to school in the middle of the nineteenth 
century, for instance, had in their geographies 
no such map of Africa as the textbooks of 
to-day show. The outline was there, but every- 
thing but the coastal region was left vague; 
it was called the “dark continent.” Where 
were the sources of the great rivers that ran 
to the sea? What sort of peoples lived on 
their banks? Were there forests and moun- 
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behaim’s map of the world 

Prepared about the year 1490. The American continents were not known to exist, and it was believed the 
way was open straight across the trackless sea to the continent of Asia. The dotted outlines of the two 
Americas were not a part of this map; they have been put there by our artist to indicate the land barrier 
between Europe- Africa and the Asiatic mainland, of which people of Behaim’s day knew nothing. 


outline of the American continent was put on 
the map of the world. 

The Age of Exploration. There came a lull, 
when nations seemed to think more of ac- 
quiring territory and power than of acquiring 
knowledge; and not until the late eighteenth 
century did intense, driving curiosity waken 
again. As the late fifteenth and the sixteenth 
centuries constituted the age of discovery, so 
did the nineteenth century constitute the age 
of exploration. Not only in America, but in 
the more dangerous wilds of Africa, of Aus- 
tralia, and of Asia, this exploration went on, 
and there cannot be a correct appreciation of 
geography and of all that it tells without some 
knowledge of how this has been gained. A 
“dry study,” children sometimes call it, and 
yet, back of its facts and its accurately drawn 


tains, or flat prairies, in the interior? What 
animals roamed these wilds? Nobody knew; 
but to-day all this information in definite form 
is the property of every schoolboy, because 
there was no lack of men who felt the romance 
of geography. 

There were some discoveries, too, left for 
the nineteenth and the twentieth centuries — 
discoveries in the far regions about the poles. 
How explorers met the challenge of these ice- 
bound lands and seas may be learned from 
the article on Polar Exploration. 

The Change in Geography. It might seem 
that, when the discoveries were made and 
charted on the maps, when the descriptions 
were written and the statistics were gathered, 
the work of the geographer was done; but this 
is not true. The gathering of such facts, ap- 
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parently unrelated for the most part, was the 
main province of geography for centuries, but 
the new geography concerns itself rather with 
organizing these facts in accordance with cer- 
tain governing principles — in other words, the 
new geography is a science , in the true sense 
of the word. The gathering of a multitude of 
facts has shown that there are undoubtedly 
fundamental laws upon which similarities and 
variations rest, and the geographer exerts him- 
self to find out these laws and to explain them 
to the world. 

It cannot be mere chance, for instance, that 
all the world's greatest and most progressive 
nations have grown up in the temperate zone. 
Are the conditions which have resulted in 


this unchangeable? Is it hopeless ever to 
attempt to build up a civilization of the mod- 
em type in tropic lands, where lavish Nature 
seems able to produce everything except en- 
ergy, or to populate regions of excessive cold? 
Can men go on for generation after generation, 
adapting themselves to geographic surround- 
ings, and the surroundings to themselves, with- 
out in time acquiring the characteristics of 
the original inhabitants of the region? Many 
and interesting are the problems related to 
human life which the geographer is called upon 
to solve, and it is the scientific point of view 
from which such questions arc studied that 
distinguishes the new geography from the older 
conceptions of the science. r.ii.w. 


Divisions of Geography 


So wide a subject as geography must of 
necessity be broken up into various divisions, 
and the most commonly accepted classification 
divides it into mathematical geography, physi- 
cal geography, and biogeography . This last- 
named division, of which the name at first 
appears somewhat difficult, is merely “life geog- 
raphy," the most important part of which is 
human geography; this includes political and 
economic geography. 

Mathematical Geography. In a way, this 
lies at the basis of all the other phases of 
the subject. It treats of the shape of the earth, 
of its size, and its movements. At first thought, 
it might seem that this is a very abstract di- 
vision of geography, having nothing much to do 
with the life of man on the earth; but what has a 
greater influence on man and his activities 
than the changing seasons, and do not these 
depend entirely on the movements of the 
earth among the planets? Mathematical geog- 
raphy is closely related to astronomy, for only 
by astronomical means can vast measurements 
be made or such complicated movements cal- 
culated. Only the simpler elements of mathe- 
matical geography are necessary to the ordinary 
student of the subject— only such as will give 
him an appreciation of distances on the earth's 
surface, of latitude and longitude, of the in- 
clination of the earth, which determines the 
various zones, and of the relation of time to 
longitude. 

The Useful Map . One of the very im- 
portant branches of mathematical geography 
is map-making, or, as it is more technically 
called, cartography . What is a map? It is not 
a picture, for the lines upon a map do not 
resemble very closely the objects which they 
represent. Time was, in the old days of map- 
making, when attempts were made actually to 
picture conditions. Rows of little hills, as 
accurately drawn as might be, showed where 
the mountains ran; a group of buildings repre- 
sented a city; trees were sketched to show 


forest land, and even animals were shown in 
the wild regions. But to-day, the map-maker 
does not need artistic skill of just this sort, 
for there has been an agreement as to certain 
symbols which shall represent certain facts. 
A map, then, is a representation , and not a 
picture, and it may show the entire surface of 
the earth or any part of it. 

A child, asked as to what a map can show 
him, finds no difficulty in his reply, it shows 
the difference between land and sea, distin- 
guishes one country from another, shows riv- 
ers, mountains, lakes, cities, which city is the 
capital of a country, and, sometimes, the rela- 
tive size of cities. These are, indeed, the main 
things which the commonest type of map 
shows, but more and more, there are coming 
into use maps which show other things. Par- 
ticularly well known arc the maps which show 
by shading the varying elevations above sea 
level; relief maps, they are called. Then there 
arc those which show railroads and roads, 
those which show mineral productions, vege- 
table or animal life, or industries. Even the 
regions in which the various religions prevail 
are shown on maps. In fact, there are few 
great facts about the world and its inhabitants 
which cannot be shown more strikingly by 
means of maps than in any other way. No 
one who has ever studied maps carefully can 
fail to realize their appeal There is the de- 
light of finding the familiar home city, of 
tracing the course of the river which is but a 
little trout stream as it flows by the home farm, 
but swells later to a mighty river, of seeing 
in graphic form the relative elevation of the 
everyday surroundings ; and then there is the 
equally great pleasure of picking out the far- 
away cities whose names have always had a 
particular charm, of marking the course of the 
rivers whose names have been sounded for 
centuries in literature, of finding the part of 
the world in which great events are taking 
place to-day. Who, on taking a journey across 
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the North American continent, has not felt 
the need of a map, that he might know when 
he passed from one state or province to an- 
other, what river it was that ran beside the 
train for hours, or where the lines ran that 
marked the change from one system of time 
to another? 

These things make up the romance of maps, 
but there is a very practical and laborious side 
to them. The child who draws in school a 
map of Illinois or of Alberta, who carefully 
sketches the continents, beginning with Africa 
or South America and coming by degrees to 
the intricacies of the European or North 
American coast line, thinks that he has 4 ‘made 
a map” ; but it is one thing thus to draw with 
the eyes on something which has been already 
perfected, and an entirely different thing to 
work out a satisfactory method of plotting such 
maps in the first place. 

For the earth is round and most maps are 
flat ; therein lies the great difficulty. Slit 
the skin of an orange straight around, letting 
the cut pass through the ends or “poles,” and 
remove it in two parts. These two hollow 
hemispheres may well represent the two hemi- 
spheres of the earth, or rather, their surface. 
Can these be flattened out on the table without 
further cutting? Obviously not; and it is 
just as impossible to represent the surface of 
the earth accurately on a flat surface. With 
a sharp knife cut down from the “poles” toward 
the center, or “equator,” of the orange skin, 
taking care not to sever the hemisphere en- 
tirely. When a number of slits have been 
made, the skin may be laid approximately 
flat on the table, but while the 4 ‘equator” 
remains just as it was at first, toward the 
“poles” there has been considerable spreading. 

Now, suppose there had been drawn on this 
orange skin, as on a little globe, a map — 
perhaps the map of North and South America. 
What would be the result, as regarded the 
northern part of North America, the widest 
land area? The western point of Alaska and 
the eastern point of Labrador would be much 
farther apart than they were on the original 
orange skin, and there would be many “gaps” 
in the map. In making maps, compromises are 
necessary in meeting this difficulty, and no flat 
map can ever represent accurately any very 
large part of the earth's surface. On an ordi- 
nary map of the world, for instance, where 
the degrees of longitude are shown as just as 
wide at the pole as at the equator, the land 
masses are all “top-heavy” toward the poles, 
appearing far wider there than they really are. 

The subject of projections , or the devices 
resorted to with the object of lessening these 
errors, is too technical for such an article as 
this. Best known is M creator's projection , which 
is useful for sailors’ charts, but which by no 
means avoids the difficulties of map-distortion. 


Map-Making in School. Such map-making 
as is referred to above — the free-hand sketching 
of continents, countries, states, or provinces — 
is useful, because it impresses upon a child’s 
mind outlines and, if carefully done, compara- 
tive areas; and the value of such an exercise 
may be increased by the addition of rivers, 



mountains, and cities. But this is by no means 
the most valuable sort of map-making for a 
child. He can obtain a far better idea of the 
principles of map-construction by charting his 
familiar environments. The earliest attempts 
should be simple — perhaps he may map out 
the schoolroom, with straight lines to repre- 
sent the rows of desks, a square for the teach- 
er's table, and a circle for the heater. But 
his map should be drawn to scale; that is, meas- 
urements should be made, and a scale of draw- 
ing decided upon. If the room is thirty feet 
by twenty feet, and the map is to be drawn 
upon a scale of five feet to one inch, the map 
will be six inches by four inches. Later, the 
child may draw a map of the school yard or 
of his own yard, or perhaps even of the block 
in which he lives, but unless the idea of scale 
is kept in mind, no real gain is made. Of 
course, such maps of limited areas do not give 
the pupil any idea of the difficulty of charting 
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the “great round world / 5 but they do show him 
many other things, such as the need for ac- 
curacy in measuring and the importance of 
scale. 

Physical Geography. This second great di- 
vision of geography, very commonly known 
as physiography , may ignore living things, 
and treat of the earth’s appearance and the 
changes which have been wrought and are 
being wrought to-day in its surface. The three 
“spheres” of the earth’s surface which it con- 
siders are the land, the sea, and the air, and 
it may be seen at once that these offer a basis 
for a very wide science. Were the continents 
always where they stand to-day? Is “as old 
as the hills” a just expression, or are there 
young hills? Why are some mountains smooth 
and rounded, and some rough and craggy? 
Why are some rivers broad and sluggish, and 
others narrow, dashing torrents? How deep 
is the sea? What makes the tides? Why does 
it hail in hot weather, but never snow? What 
determines the direction of wind? All these 
and a thousand other questions, many of them 
so interesting that if a man has once put 
them to himself, he cannot be content until 
they are answered, physical geography will 
explain. Though it does not deal with living 
things, it is a very “human” science, neverthe- 
less, for it treats of the conditions under which 
living things exist. 

Biogeography. It is life, whether plant, ani- 
mal, or human, which is most interesting, and 
this last phase of geography is one of the 
broadest and most fascinating. To understand 
it thoroughly, one must have a knowledge of 
mathematical and physical geography, for this 
“life geography” is mainly a study of the man- 
ner in which the form, motions, climate, and 
the surface features of the earth affect living 
things. 

Plant Geography . Anyone who has traveled 
to any extent has had his attention attracted 
by the variations in the forms of plant life 
in different localities. In Canada there are 
vast forests of cone-bearers — pines, firs, spruces, 
and hemlock; in the Eastern United States 
there are woods of beech and chestnut and 
oak; in Florida there are gloomy, mysterious 
but beautiful swamps; while the western part of 
the continent has here and there great stretches 
where sage, cactus, yucca, and similar plants 
grow. Sometimes one finds sharp contrasts. 
Thus, in the American continent, a high moun- 
tain range separates dreary deserts on the one 
side from fertile and productive lands on the 
other. In the tropical rain belt, pour down the 
rains that make Central Africa an almost im- 
penetrable jungle, flanked on both sides by in- 
hospitable deserts. Now the geographer does 
not content himself with saying, “There are 
deserts where there is no water, and rich plant 
growths where rainfall is abundant”; he goes 


back of that, and works out the causes which 
govern the scanty or the plentiful rainfall. 

Nor is it climate alone with which he con- 
cerns himself. It is not merely because of 
temperature and rainfall that the Canadian 
Northwest is a wonderful wheat-growing coun- 
try; that Iowa produces great quantities of 
corn; that Florida grows grapefruit; and that 
Italy is famous for its grapes. The soil plays 
a large part in determining all these crops, 
and the geographer must pay attention to soils 
as well. When it is considered that, directly 
or indirectly, every form of animal life on the 
globe, including man, is dependent upon plants 
for its veiy life, the importance of such study 
of plant geography is evident (see Plant) . 

Animal Geography. Animals are not so 
completely dependent upon conditions of tem- 
perature and moisture as are plants. If surround- 
ings become too unpleasant and unfavorable, 
they can migrate, and, within reason, adapt 
themselves to a different environment. Never- 
theless, there are distinct climatic zones of 
animal life as well as of plant life, and the 
animals of the Arctic regions differ as decidedly 
from those of the tropics as do the plants of 
the two sections. One may go to a zoological 
garden and see polar bears, lions, monkeys, 
Arctic foxes, and elephants in adjoining cages, 
but they are not thus closely associated in 
their natural homes. Time was when many 
of the animal forms were far more widely 
distributed than they are at present, but chang- 
ing climatic conditions led to repeated migra- 
tions and to the existing distributions. Here 
again, however, as with the plants, it is not 
climate alone which has been the determining 
influence. South America and Africa, for in- 
stance, are both equatorial continents, but they 
are so widely separated that the animals of one 
continent apparently have never been able to 
migrate from the one to the other, at least 
in recent times. Nevertheless, there seems to 
be a very marked similarity between many 
species common to both. The monkeys, lizard 
species (alligators and crocodiles), antelopes, 
and animals of the cat kind (leopards and 
jaguars) do not differ very materially. The 
ostrich of Africa is represented by the rhea in 
South America; and the species from which 
have descended the animals of the llama kind 
in South America arc thought to be progenitors 
of the species from which the camel Is de- 
scended. Such similarities are observed also 
in North America and Europe, which have 
many species, both of animal life and plant 
life, in common. 

(One of the most interesting phases of animal geography 
h the subject of migrations, whether of birds or of animals. 
Sec Biro (Migration of Birds) ; Animal ( M igration of Ani- 
mals).] 

Human Geography. In a seme, all the other 
branches of geography may be considered as 
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OLD MAP OP THE WORLD 

Made in Paris, in 1322. 

leading up to the study of man and his en- equally everywhere, and in consequence, all 

vironment, which is so important and has so parts of the earth are not evenly populated, 

many divisions that it practically constitutes The frigid zones furnish but a scanty living; 

a science in itself. Anthropo geography it is the tropics take from man his ambition and 

called, but that apparently difficult word sim- his desire to work, and leave him lazy and 

ply means the geography of man. There may content merely to exist; and it is therefore 

be no hemlock trees in the desert, no lions at the temperate zones that people have most 

the North Pole, no sagebrush in the rich bot- thickly settled. Man and the camel are the 

tom lands of a river, but there are men almost only animals that, unaided, can cross a desert, 

everywhere, for man is the most adaptable The one is educated or trained to overcome the 

of all living things. It may seem that a desert conditions of his environment; that is, he 

stretch is too dry to support life; that a swampy “knows how”; the other is physiologically 

region is too unhealthful to be safe; that formed for desert life; he is “built that way.” 

a mountain range is too steep ever to be ac- Then there are the different races of men— 
cessible; but if once man's ambition is aroused, the black, the red, the brown, the yellow, and 

he leads rivers to the arid land, drains the the white. Is there any special cause for the 

malarial swamp, and scales the lofty moun- differences that exist among them? Is there 

tain to establish railroads or to sink his mines any reason why they live as they do— why 

into its depths. He can face cold or heat, the Caucasian race did not originate in Africa 

moisture or drought, but he does not thrive and the negro in Europe? See Races OE Men, 
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The subject of occupations, too, is fascinat- 
ing. Is the principal occupation of a people 
determined by their character, the geographer 
asks himself, or does it determine that char- 
acter? He finds, on careful study, that the 
two react on each other. Living conditions 
largely determine occupation, and if a country 
evolves naturally, there is a regular sequence 
of activities. First, when settlers are few and 
land is plenty, herding is likely to be the 
common pursuit, for each man may have a 
large acreage on which his stock may graze. 
Rut as more people are attracted to the region, 
each man’s holdings become smaller and farm- 
ing takes the place of pastoral pursuits, for 
not nearly so much land is necessary for agri- 
culture as for stock-raising. The time comes, 
however, when the people become so closely 
crowded together that the soil cannot support 
them all, and manufacturing and commerce 
partly take the place of agriculture. There are, 
however, other determining factors, particularly 
climate, topography, and mineral content. 
Temperature and rainfall mark the boundaries 
of the cotton belt; the inclination of the earth’s 
axis fixes the limits of the corn belt; glacial 
drift determines the loci of the best wheat 
lands; coal and water power control the area 
of manufactures; and harbors and easy trade 
routes very largely govern the commercial rela- 
tions of men. 

Political Geography. Natural conditions^-, 
climate, soil, mountains, seas — do not determine 
all of geography, for a part of it is man-made. 
Is there any reason, so far as physical features 
affect them, why the United States and Canada 
should be separated just where they are? 
Would not a Ear more natural dividing line 
between two possible countries have been the 
Rocky Mountains, that great barrier which 
people hesitated to cross for long years after 
the eastern part of the continent was settled? 
The branch of geography which deals with 
the social activities of the human race, with 
human governments, with the size and bound- 

interesting Ways of 

“Home” Geography. There was a time, not 
so very many years ago, when a child begin- 
ning the study of geography took up one conti- 
nent and then another, devoting about the 
same amount of time to each. He studied 
about the surface features, about the livers, 
the people, and the industries, spending com- 
paratively little time on industrial subjects. 
More time was devoted to his own country, 
perhaps, than to any other, but his own state 
received no special attention, and as for his 
home city or town and* the activities that went 
on there, there was little or nothing said of 
them. In this day, all that is changed. Teach- 
ers realize that in geography, as in other sub- 


aries of countries, and with the location of 
cities, is called political geography. Very often 
geographic conditions show the closest con- 
nection with political. It is natural, for in- 
stance, that Great Britain, separated from the 
mainland of Europe, should have developed as 
a distinct country, or that Italy or Spain, jut- 
ting peninsulas with high mountains between 
them and the continental mass, should have 
an equally distinct existence. But in Central 
Europe, the various states of Germany had in 
many cases purely arbitrary boundaries, and it 
is not strange that there should have been con- 
stant friction, each state trying to widen its 
borders at the expense of others. 

Economic, or Commercial, Geography. This 
is, in a sense, a part of political geography, 
since it is man-made, but it has been given 
special study and is usually considered a 
distinct branch, ft treats of the industries of 
the world; of agriculture, and the reasons for 
its variations in different parts of the world; 
of raw materials and the principles which gov- 
ern their manufacture into finished products; 
of mineral resources and why they arc made 
the most of in some regions but neglected in 
others; of trade routes and transportation fa- 
cilities, and the great part which commerce 
plays in the modern world. 

The industrial and commercial phases have 
had a particularly close connection with politi- 
cal geography, in that they have determined 
so largely the location of cities. There was a 
time when the site for a city was chosen be- 
cause it was easily defended, but to-day that 
question is seldom considered. The cities of 
Massachusetts are where they are chiefly be- 
cause of the falls in the rivers, which furnish 
water power; London is the world’s metropolis 
because it commands one of the most im- 
portant trade routes in the world; and Duluth 
owes its growth to the fact that the iron 
which is mined not far from it is easily shipped 
from there by way of the Great Lakes, Such 
instances might be multiplied, rut.w. 

Studying Geography 

jects, the pupil learns best if he proceeds from 
familiar things to those unknown, studying 
contrasts and similarities. Every little hill, 
every stream, every group of plants which the 
child sees on his way to school, may be made 
to do its part in helping him to picture the 
mountains, the rivers, the forests, or the prairies 
which he will find described in his textbooks. 
If he has ever watched the little sand flats 
deposited by a sluggishly flowing brook or 
ditch, he will have no difficulty in understand- 
ing the formation of the deltas of the largest 
rivers. 

When one, considers industrial phases, the 
value of home study is even more marked. 
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If the town has some one dominant industry, 
it may be made clear to pupils why that in- 
stead of some other industry has grown up 
there. Perhaps it is a flour-manufacturing 
town, because the wheat fields are not far 
away; perhaps the irrigated land about the 
town grows excellent beets, and beet- sugar fac- 
tories are numerous; perhaps there are no 
manufactures, but the trade is large because 
the region round about is productive, and a 
lake, a river, or a great railroad makes transpor- 
tation easy. It is far more worth while for a 
child to realize that geography has a deter- 
mining influence on industries, and to under- 
stand in detail such industries as are available 
for study, than for him to be able to recite 
glibly the “principal products” of a list of 
foreign cities. 

Study by Comparison. Having become 
familiar with his own town and his own state or 
province—and in some localities an entire year 
is devoted to the study of just that much of 
geography — the student, whether he be a pupil 
in school or someone who has taken up the 
study outside of school, is ready to proceed 
to gain an idea of wider areas; and to a dweller 
in Canada or the United States the “wider 
area” represented by his own country is very 
wide indeed. Yet too few actually realize the 
vast size of their home country. They may be 
able to recite statistics as to its area and popu- 
lation, but these make little appeal to their 
imagination. There is the inhabitant of British 
Columbia, for instance; does he know that his 
province, which is only one-tenth of the Do- 
minion, would contain three times over the 
islands of the United Kingdom, that nucleus of 
the greatest empire in the world? Does the 
dweller in the so-called “Middle Western” sec- 
tion of the United States, in Illinois for ex- 
ample, realize that he is really an Easterner, 
since the geographical center of the country is in 
Kansas? Does it enter his mind that, possibly, 
his own state, with two others of almost equal 
size and fully equal resources, like Iowa and 
Ohio, could be placed in the state of California 
and that there would still be room to spare? 
The comparisons of this sort which can be 
worked out merely with the aid of a table of 
statistics are innumerable. 

The articles in these volumes on the various 
states and provinces contain statistics as to 
area and population. With these as a basis, 
answer the following questions: 

How does your state or province rank among the 
divisions of the country as to area? 

How does it rank as to population? 

How many states or provinces have a larger num- 
ber of people to the square mile? 

Has the largest state or province the greatest num- 
ber of inhabitants? 

If the population of the largest state or province 
were transferred to the smallest, what would be the 


density per square mile? If the population of the 
smallest were transferred to the largest? 

Which state or province has the greatest railway 
mileage? 

Which has the greatest in proportion to area? In 
proportion to population? 

If the most sparsely populated state or province 
were as thickly settled as the most densely, how many 
inhabitants would it have? 

If this process were reversed, what would be the 
population of the one which at present has the great- 
est density? 

Is the density of population of your state or prov- 
ince greater or less than that of the country as a 
whole? 



FIRST MAT OF CUBA 

So far as known, the above is a reproduction of 
man’s first conception of the form of that island. 

A Wider View. After gaining an idea of the 
home country, it will be interesting to bring 
into the comparison other countries, and such 
a chart as the following will prove very help- 
ful in reaching an understanding as to com- 
parative areas, populations, and other topics. 
Canada and the United States or one province 
and one state may be compared; it is possible 
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to vary the combinations widely. In making recent years more and more recognition is 
your study, substitute your own province or being given to this fact. No longer is the 
state for the one here given: seeker after geographic knowledge made to fill 


DIVISION 

AREA IN 
SQUARE MILES 

POPULATION IN 

ROUND NUMBERS 

POPULATION PER 

SQUARE MILE 

RAILROAD 

MILEAGE 

Canada 

3 , 745,574 

9,500,000 

2-5 

39,200 

United States 

3,000,000 

131,000,000 

37 

270,000 

Ontario 

407,262 

3,000,000 

8 

11,000 

Illinois ... 

57,000 

7,500,000 

13 1 

12,200 


Boundary Lines. Another interesting topic 
concerns the boundary lines of political divi- 
sions, whether countries or the minor divisions 
known as states and provinces. In very many 
cases, as stated above, these have been purely 
arbitrary, for this is the man-made phase of 
geography; but often physical conditions have 
had a strong determining influence, and it is 
interesting in the study of history to bear this 
subject in mind— to see whether countries shut 
in by natural barriers have had any less diffi- 
culty in holding their frontiers against enemies. 
Here, too, questions are perhaps more sug- 
gestive and illuminating than a discussion, but 
these are to be answered with the aid of maps 
and not of charts: 

Are the continents political or physical divisions? 

Which continent is most completely isolated? 
Which are the least isolated? 

Are there any continents so closely connected that 
they might almost be classed as one land mass? Is 
the boundary between them to any extent arbitrary? 

Are North America and Central America sepa- 
rated by natural or by arbitrary boundary lines? 
Central America and South America? 

How many countries of Europe have arbitrary 
boundary lines? 

Would it have been reasonable to have placed the 
boundary between France and Spain at the Ebro 
River? Why? 

Is there any apparent physical reason why Belgium 
and the Netherlands could not have been one nation? 
Germany and Austria and Hungary? 

Is there any more reason why Russia should own 
Siberia than England, for example? 

What other country has had the same advantage 
as Great Britain in building up a strong nation, rea- 
sonably safe from invasion? 

Turning to Canada and the United States, locate 
several natural boundary lines between Canadian 
provinces. Locate twenty between the states of the 
Union. 

Can you find instances where natural boundary 
lines might have been used, but arbitrary ones were 
chosen instead? Do you know the reason why, in any 
of these cases, the natural boundaries were rejected? 

If, in the days of exploration and settlement, one 
nation had colonized the eastern coast of North 
America, another the western, would it have been 
possible for two nations to develop within the present 
borders of the United States? Where would the most 
natural boundary have been? 

The “Human Interest” Side. Any student, 
whether adult or child, is naturally more inter- 
ested in human beings than in things, and in 


his brain with the “topographic features” of 
every country he studies, until any interest he 
may actually have felt in that portion of the 
world has died. If there are rugged mountains, 
broad valleys, marshy coast land, he learns 
about them, it is true, but they are related 
in some way to the life of the people. The 
mountains, perhaps, though barren and inhos- 
pitable, contain stores of gold, and have thus 
played a large part in the history of the 
country by attracting many people; the broad 
valleys are the most thickly settled parts of 
the country, it may be, while the swampy land 
supports its hordes of people, too, by furnishing 
just the right sort of land for ricc-growing. 

The people — their characteristics, their cus- 
toms, their occupations, their needs —constitute 
the central factor in geography as it is studied 
to-day, and very interesting is the study of 
the connection between geography and people. 
The articles in these volumes on the various 
countries of the world lay especial emphasis 
on the people. So far as may be, if the in- 
habitants are enough alike to make possible 
any general statements, their physical and 
mental characteristics arc sketched, and some 
attention is given to their modes of dressing 
and of living. In many instances, too, the 
articles are supplemented with pictures which 
tell more clearly than any description their 
story of the home life of the people. The 
way the women of Burma dress, the method of 
travel in China, the mode of life in an African 
village— these are but a few of the many stories 
the illustrations have to tell 

Study by Outlines- Another modern tend- 
ency which is too valuable to be a mere pass- 
ing fad is toward the use of outlines. Too 
often children acquire information in the most 
illogical and jumbled manner; the ideas which 
they gain are correct, to be sure, but have no 
apparent relation to other ideas, equally cor- 
rect, which are stored in other pigeonholes of 
their minds. Study according to an outline 
does away with much of this danger, and makes 
the lessons not only more interesting, but easier 
to remember. These volumes contain a great 
number of helpful outlines on geographic 
subjects. The articles City, Province, and 
State have general outlines which may be 
applied to the study of any of those geographi- 
cal divisions, while each continent 'and each 
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important country have detailed outlines 
fitted for specific study. Questions accompany 
most of these outlines. 

Related Subjects. In these volumes there are thousands 
of articles on geographical topics, and no attempt has been 
made to index them all here. They are all, however, readily 
accessible if the lists of related topics under many of the 
following articles be consulted. Under the article Europe, 
for example, are listed all the political divisions of the conti- 
nent, such as France , and under each of these, in turn, are 
indexed the cities, rivers, mountains, and other geographic 
features. Each state and ■province likewise has its own list 
of related topics. 


MATHEMATICAL GEOGRAPHY 


Aclinic Line 

Longitude and Time 

Antarctic Circle 

Map 

Arctic Circle 

Meridian 

Axis 

Minute 

Chart 

Month 

Day 

Pole 

Degree 

Seasons 

Equator 

Sidereal Time 

Globe 

Standard Time 

Hemisphere 

Time 

International Date Line 

Tropics 

Latitude 

Year 

Longitude 

Zone 

PHYSICAL GEOGRAPHY 

Air 

Humidity 

Alluvium 

Hurricane 

Arid Region 

Hydrography 

Atoll 

Iceberg 

Avalanche 

Indian Summer 

Bad Lands 

Island 

Basin 

Isobars 

Blizzard 

Isothermal Lines 

Bore 

Isthmus 

Boulder 

Japan Current 

Butte 

Khamsin 

Calms, Regions of 

Labrador Current 

Canyon 

Lagoon 

Cave 

Lake 

Chaparral 

Land and Sea Breezes 

Chinook 

Lava 

Climate 

Levant 

Cloud 

Lightning 

Cordillera 

Maelstrom 

Cyclone 

Mesa 

Dalles 

Meteorology 

Delta 

Mirage 

Desert 

Monsoon 

Dew 

Mountain 

Dip 

Natural Bridge 

Divide 

Norther 

Dog Days 

Oasis 

Doldrums 

Ocean 

Dune 

Ocean Currents 

Dust, Atmospheric 

Oceanography 

Earth 

Pampas 

Earth Currents 

Peninsula 

Earthquake 

Physical Geography 

Equinox 

Plain 

Erosion 

Plateau 

Ether 

Prairie 

Fall Line 

Prevailing Westerlies 

Fiord 

Quicksand 

Flood 

Rain 

Fog 

Rainbow 

Frost 

River 

Geyser 

Saint Elmo's Eire 

Glacier 

Savanna 

Gulf Stream 

Selvas 

Hail 

Simoom 

Harvest Moon 

Sirocco 

Haase 

Sky 

Hill 

Snow 

Horizon 

Snow Line 

Horse Latitudes 

Spring 


Stalactite and 

Twilight 

Stalagmite 

Typhoon 

Steppes 

Valley 

Storms 

Volcano 

Talus 

Waterfall 

Thermal Springs 

Waterspout 

Tides 

Waves 

Tornado 

Whirlpool 

Trade Winds 

Whirlwind 

Tundra 

Wind 

ISLANDS 

See list, in article Island . 

LAKES 

See list, in article Lake. 

MOUNTAINS 

See list, in article Mountain . 

OCEANS 

See list, in article Ocean . 

RIVERS 

See list, in article River . 

SEAS, GULES, AND BAYS 

Adriatic Sea 

Fundy, Bay of 

Aegean Sea 

Galilee 

Arabian Sea 

Georgian Bay 

Azov, Sea of 

Guinea, Gulf of 

Baffin Land and 

Hudson Bay 

Baffin Bay 

Ionian Sea 

Baltic Sea 

Irish Sea 

Bengal, Bay of 

James Bay 

Bering Sea 

Long Island Sound 

Biscay 

Marmora, Sea of 

Black Sea 

Mediterranean Sea 

Bothnia, Gulf of 

Mexico, Gulf of 

California, Gulf of 

Mmas Bay 

Caribbean Sea 

Narragansett Bay 

Caspian Sea 

North Sea 

Cattegat 

Okhotsk, Sea of 

Chesapeake Bay 

Persian Gulf 

China Sea 

Puget Sound 

Darien 

Red Sea 

Dead Sea 

Riga, Gulf of 

Delagoa Bay 

Saint Lawrence, Gulf of 

Delaware Bay 

Skagerrak 

English Channel 

Solway Firth 

Finland 

White Sea 

Florida, Gulf of 

Yellow Sea 

Forth 

Zuider Zee 

MISCELLANEOUS 

Africa 

Central America 

America 

City 

Antarctic Lands and 

Europe 

Seas 

North America 

Arctic Lands and Seas 

Province 

Asia 

South America 

Australia 

State 


GEOID, je f oid. See Earth (Form of the 
Earth). 

GEOLOGICAL SURVEYS, though main- 
tained by the governments of the United States 
and Canada at an annual expense of hundreds 
of thousands of dollars, are worth many times 
as much to the two countries. Organized pri- 
marily to aid geologists in their study of the 
past and present structure of the land, they also 
assist in the development of mineral resources 
by furnishing to the public reliable information 
about the location of various deposits. The 
topographical divisions prepare accurate maps 
of the country, which are the basis of all com- 
mercial maps, and are so full of detail that 
they save much of the preliminary survey work 
usually necessary for the construction of rail- 
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•oads, canals, aqueducts, dams, and reservoirs. 
!n the United States, the Survey has the ad- 
iitional duty of investigating favorable regions 
'or irrigation systems, and choosing the lo- 
cation for dams and reservoirs in connection 
vith them. 

The United States Geological Survey, a 
>ureau of the Department of the Interior, is 
oreparing a huge map of the whole country 
vhich will display the contour of each section, 
ind show the villages and cities, roads, rail- 
•oads, and other artificial features in great 
letail. The map is to be published in sheets, 
jach sheet representing an area contained 
vithin one degree of latitude and one of 
ongitude. The scale varies from 1:250,000 
'which is about one inch to four miles) for 
lesert regions to 1:62,500 for districts thickly 


settled. A similar undertaking in Canada is 
under way, and a few maps have been pub- 
lished, mostly of areas in the far West, but the 
forest areas of Quebec and Ungava are receiv- 
ing attention. 

The United States Survey was formed in 
1879 as a consolidation of several independent 
surveys which had been operating in the West. 
Its organization was largely due to John W. 
Powell, the explorer of the Grand Canyon of 
the Colorado River. The Geological Survey of 
Canada is older than that of the United States, 
having been established in 1842. Its most 
famous director was Dr. George M. Dawson, 
for whom Dawson City, in the Klondike 
region, was named. 

GEOLOGIC COLUMN. See Geology 
(Reading the Rocks) . 



EOLOGY, the story of the earth, 
:rom its beginning through the millions of 
/ears that no man can number exactly, down to 
-he present time. 

The Book of the Earth. In studying geology, 
we learn to read the oldest, the largest, and 
die most fascinating book that man knows 
anything about— the book of the earth. We 
isualiy think of the Bible as the oldest book 
with which most people are familiar, and so 
:t is if we consider only books with paper 
[eaves on which words have been printed. 
The book of the earth was begun long before 
there were any men to read it. It is truly a 
luge and heavy volume. The rocks are its 
.eaves, and the remains of organisms that lived 
n ages past— fossils we call them — together 
with the plants and animals of to-day, are its 
.etters and symbols. Some of the leaves are 
nisplaced, and now and then we find that one 
las been torn out. Yet, though the record is 
lot complete, the earth story as revealed in 
lature is wonderful beyond human compre- 
lension. 

Nature and Scope of Geology. Geology takes 
ts name from Gaea, the old mythological name 
>f the earth. To the ancients the storm at sea, 
:he earthquake, or the rushing mountain 
•treara was the manifestation of a living god 
see section at the close of this article). The 
;ods were the descendants of Mother Earth 
Gaea) and Heaven (Uranus). Through the 
enturies since then, men have been observing 
he forces of nature and the changes taking 
dace on the earth’s surface, and have been 


trying to explain them, but a genuinely scien- 
tific method of interpreting these phenomena 
was not evolved until the nineteenth century. 
Thus the story of the earth is a young science, 
though it deals with materials ages-old. 

Geology is closely related, at one point or 
another, to all the other natural sciences. In 
its study of the constituent materials of the 
earth, geology touches the fields of physics 
and chemistry, through the allied sciences of 
mineralogy and petrology, which treat of the 
composition, properties, and origin of minerals 
and rocks. The study of fossils, so fundamental 
to geologic process, is itself a science— paleon- 
tology— through which geology is related to 
botany, zoology, and anthropology. Finally, 
the story of the earth’s origin is a chapter in 
the literature of astronomy. 

Geologists find the clue to what has taken 
place in past ages by observing the forces now 
at work in changing the surface of the earth. 
Hence, before they can reconstruct the history 
of the past, they must study the ever-changing 
present. The material immediately following 
gives a general survey of the agencies that to- 
day are changing the face of the earth. The 
processes are of two kinds; those that wear 
down the surface (processes of erosion ), and 
those that build it up (processes of deposition ), 
and the chief agencies are the atmosphere, 
water, organic life, and internal changes in 
the earth’s crust. 

Work of the Atmosphere. We live at the 
bottom of a great ocean of air that covers the 
earth like a mantle. This mantle, the almas- 


GEOLOGY 


2733 


GEOLOGY 


phere, is and always has been an important 
agent in modifying the earth's surface, and 
its effects are both destructive and constructive. 

Weathering . Those processes by which rocks 
are broken up and formed into soil are col- 
lectively called weathering. The expansion of 
rocks by heating in the daytime and the 
contraction because of cooling at night, the 
opening of small cracks in the rocks through 
the freezing in them of water in cold weather, 
and the wear of rocks by waves, streams, and 
winds, cause them to break down gradually 
into ever finer particles. This mechanical 
reduction of solid rock to an aggregation of 
loose material is called disintegration , and the 
fragmental material produced by it is called 
rock waste. The chemical process by which 
rock is broken down is called decomposition. 
The atmosphere contains, among other gases, 
oxygen, carbon dioxide, water vapor, and 
often a little sulphur dioxide. All of these are 
brought down to the surface by rain, and enter 
into combination with minerals in the rocks. 
Some minerals are rather easily dissolved, and 
thus the particles of other minerals are sepa- 
rated and loosened. The physical and chemical 
changes thus go hand in hand in causing the 
rocks to crumble, and the loose material re- 
sulting is easily carried away by rain and 
streams, as well as by the wind. This trans- 
portation of rock waste from one place to 
another results in the lowering of the surface 
where the material is removed, and in the rais- 
ing of the surface where the material is de- 
posited. The processes of erosion, trans- 
portation, and deposition, known collectively 
as gradation , thus bring about marked changes 
in the form of the surface. In this work, wind 
and rain play an important part. 

The atmosphere is constantly in motion 
and the air currents carry along more or less 
solid matter. An ordinary wind will move 
fine sand and a strong wind will move gravel; 
hence winds are constantly changing some 
portions of the earth's surface. Such changes 
are most striking in sandy regions, especially 
on beaches and in desert lands, where the 
surface is very dry. Where there are ledges of 
rock, the constant hurling against them of 
particles of sand and dust wears them into 
fantastic forms, as in the Garden of the Gods, 
in Colorado. 

The air also helps to modify the surface of 
the earth through the agency of rainfall. 
Rills formed by the running together of num- 
erous raindrops carve gullies and ravines in 
places where the land is soft. Soil is also moved 
down slopes by rain wash. Rain is also the 
source of the water of springs and streams, 
whose erosive effects are considered in the 
next section. 

Work of the Hydrosphere, The hydro- 
sphere includes both the running and, the 


standing water on the earth’s surface, whether 
in the oceans and seas, or in springs, rivers, 
lakes, and swamps. All of these are important 
geologic agencies. Ocean waves wear away 
the shore and spread the detritus over the sea 
floor, or cast it up to form beaches. In many 
places, they hollow out caves in the rocks or 
cut the rocks into curious forms. Ocean 
currents move so gently that they do not affect 
the form of the coast except along stretches of 
sandy shore, but they exert a great influence 
on chmate, including rainfall, and so indirectly 
cause changes on the land. Similar processes 
are going on along the shores of lakes, though 
not as a rule so vigorously as on the seacoast. 

Mention has been made of the erosive work 
of rills formed by raindrops. Streams carry on 
the same work, but on a larger scale. The 
cutting action of a stream may form a wide 
valley with gentle slopes, or a deep canyon 
with precipitous sides, such as the gorge carved 
by the Colorado River in Arizona. The con- 
structive work of streams, in the formation 
of flood plains and deltas, which are built from 
the sediment transported by the water, is as 
striking. 

That part of the rain that sinks into the 
earth is called ground water. The quantity of 
ground water in a locality is dependent on the 
rainfall, the topography, and the underground 
conditions. It percolates downward into the 
rocks and fills the crevices and pore spaces in 
them up to a variable level, called the water 
table , which falls in a dry season and rises in 
a wet season. Wells, springs, geysers, and 
subterranean streams derive their supply from 
ground water. In percolating through the 
rocks, ground water dissolves some of the 
minerals and thus enlarges the crevices. In 
soluble rocks, such as limestone, great caverns, 
like Mammoth Cave, in Kentucky, and Carls- 
bad Cavern, in New Mexico, are sometimes 
formed. The dissolved mineral matter in the 
water of wells and springs is derived in this 
way. Most of it is eventually carried to the 
oceans by rivers, and thus the salinity of the 
ocean is slowly increased. 

The Work of Ice. The importance of ice as 
a geologic agent warrants its treatment under 
a separate head. In the colder parts of the 
world, much of the breaking-down of the solid 
rocks is due to the expansion resulting from the 
freezing of water in the crevices of rocks. 
Again, the alternate freezing and thawing of 
water in the soil loosens boulders and causes 
landslides and other movements of rock 
masses. 

Ice contracts at temperatures below the 
freezing point, and the alternate expansion and 
contraction of a large mass of ice, such as that 
which forms over., the surface of a lake, produces 
marked effects. /When it first freezes, the ice 
exactly covers the lake surface, but a fall of 
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temperature causes cracks to form because the 
contracting ice breaks apart. Water from 
beneath fills these crevices and freezes, and 
again there is an unbroken surface. When the 
temperature rises, the ice expands, and in 
overriding the shore it may shove up ridges of 
earth and stones. The rock walls on the shores 
of many lakes are the results of such a process. 
Also, the anchor-ice that forms along the 
banks of streams holds in its grip large masses 
of earth and rock that, carried away when the 
ice breaks up in the spring, may be deposited 
farther downstream. 

The erosive action of large sheets of ice and 
the deposition of the material that they collect 
are described elsewhere in these volumes under 
Glacier. In past ages, the effects of glacial 
action were tremendously greater than any 
observable to-day (see Glacial Epoch) ; 

The Work of Plants and Animals. Since 
life first developed on our globe, plants and 
animals have been contributing to the proc- 
esses of geologic change. They, too, use both 
mechanical and chemical methods. During 
life, plants decompose the carbon dioxide of 
the air; after they die, the carbon that they 
have stored in their tissues is added to the soil 
as they decay, being eventually changed again, 
by oxidation, into carbon dioxide. This and 
other compounds of organic origin help to 
decompose rocks and to form soil. Living 
plants split rocks mechanically by the growth 
of their roots and stems that have penetrated 
crevices in the rocks. Swamps, marshes, and 
peat bogs are examples of the effects of plant 
life under particular conditions. They are 
formed in shallow-water areas by plants that 
grow so profusely that natural drainage is 
checked. Peat (which see) represents the 
partial decay of vegetation in a marshy area. 

Animals that live in the ground assist the 
process of erosion by burrowing into the soil. 
Man himself changes topography on a large 
scale by digging canals, leveling hills, tunneling 
through mountains, cultivating soil, draining 
swamps, constructing reservoirs, and so on. 
Another outstanding ^ example of the work 
of animal organisms is the building of coral 
reefs and islands. These are made up of the 
limy shells of small marine animals. 

Earth Movements and Volcanoes. Else- 
where in this article, there is an account of the 
great movements by which our earth has 
taken on its outstanding features — the ar- 
rangement of seas and continents, of mountains 
and plateaus. It is important to know that 
movements of the rocky crust are still taking 
place; for example, though the process is so 
gradual that it can be noted only by careful 
and long-continued observation, the Pacific 
coast of America is rising, and the Atlantic 
coast from New England to Virginia is sinking. 
The agencies that tend to elevate the land 


(the forces of diastrophism) are in endless 
conflict with those that tend to wear it away. 
Were it not for this conflict, the whole land 
surface of the earth eventually would be re- 
duced below the level of the sea, and our globe 
would be covered by a shoreless ocean. It is 
possible that some such fate will overtake the 
earth millions of years from now. 

There are some earth movements that occur 
suddenly and have effects easily recorded. 
Earthquakes are frequent enough over the 
world to be commonplace, though violent 
quakes in thickly settled areas appal us be- 
cause of the destruction wrought by them. 
Earthquakes are tremors in the earth’s crust, 
caused by faulting or readjustments of rock 
masses. 

A volcano is another geological agent whose 
effects are easily seen. In times past, eruptions 
giving rise to great lava flows have built up 
plateaus. Lines of volcanic cones have been 
formed by the partial closing of fissures through 
which lava has escaped. Many bold and 
picturesque rock formations are the result of 
the erosion of lava that originally solidified 
beneath the surface of the earth. Some 
mountains and some lakes arc of volcanic 
origin. Though a violent eruption may de- 
stroy plant and animal life, in the course of 
time fertile soil is formed from the ejected 
material. 

Origin of the Earth. General Pads, The 
earth’s diameter is a little less than 8,000 miles 
and its circumference is not quite 25,000 miles 
(see Earth). It is not a true sphere, as its 
polar axis is twenty-six miles shorter than its 
diameter at the equator. This is a slight; dif- 
ference compared with the size of the earth 
and can be detected only by careful measure- 
ment. The fact that there is a difference is, 
however, important. As the earth’s form is 
that which a yielding globe would assume 
if rotating on its axis, scientists have concluded 
that the earth in its early stages was plastic, 
but there is no general agreement as to whether 
it was at first gaseous, liquid, or solid. Most 
geologists believe that even a solid globe might 
assume such a form under the tremendous 
stresses induced by rotation. 

Hypotheses of the Barth’s Origin . During 
the nineteenth century, most scientists accepted 
the nebular hypothesis of Kant and Laplace as 
a reasonable explanation of the origin of the 
solar system. In brief, it assumes that the 
sun and planets were formed from an enor- 
mously extended mass of hot, luminous vapor 
that tended to become a globular, rotating 
nebula, which gradually cooled and contracted, 
and hence rotated more rapidly. Eventually 
it threw off a succession of rings that con- 
densed into globes, each rotating on an axis. 
Thus the planets were formed, and the nucleus 
remaining became the sun. Because more 




TTnknowm Ages Old. (i) The earliest known bird~Upper Jurassic beds. (2) Fossilized leaf forms — Creta- 
ceous and Pennsylvanian,. (3) Fossilized snail — Triassic. (4) Fossilized fish — Devonian. (5) Track of un- 
known aniihal-— Cambrian. (6) A Stony meteorite. (7) A microsaurian — Pennsylvanian* (8) r ossmzed egg. 
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recent discoveries have thrown considerable 
doubt on the nebular hypothesis, it has been 
generally abandoned, at least in its original 
form. 

In 1900 Chamberlin and Moulton pro- 
pounded the planetesimal hypothesis , which, 
though it has not been generally accepted in 
all its details, gave a new and powerful impetus 
to the study of the whole problem. According 
to this hypothesis in its present form, hundreds 
of millions of years ago another star passed 
closely enough to our sun to detach from it, 
by gravitative attraction, masses of sun- 
substance from which the planets, planetoids, 
and satellites have been formed. The material 
separated from the sun remained under the 
influence of its attraction and revolved about 
it. Because different masses differed in den- 
sity, the heavier ones attracted the lighter 
material and formed knots of matter that 
became the nuclei of the planets and satellites. 
These were gradually built up by the infall 
upon them of the more widely dispersed 
material, now grown cold. This consisted of 
myriads of small masses — the planetcsimals — 
which ranged in size from particles of dust to 
large meteors. 

The theory of a tidal disruption of our sun 
by a passing star is now generally accepted by 
astronomers and geologists as explaining the 
origin of the solar system, but there is a wide 
difference of opinion regarding the details of 
subsequent events. Chamberlin and Moulton 
hold that the earth grew up slowly as a cold, 
solid mass, because the planetcsimals were too 
small to bombard the growing planet with 
force enough to heat it to a molten state, 
“except perhaps at the little spots where the 
small bodies fell.” Harold Jeffreys and J. H. 
Jeans, English physicists, maintain that at 
the time of its disruption the sun was a cold, 
gaseous mass, and that the earth was at first 
gaseous, then liquid, and finally solid, the 
whole series of changes consuming a great 
many million years. Joseph Barrell, an 
American geologist, accepted the theory of a 
hot sun partly disrupted by a passing star, but 
he held that the planetcsimals in the dispersed 
matter were relatively large and fell upon the 
solid nucleus rapidly and with such force that 
the heat generated by their infall quickly 
liquefied the outer part of the earth, and 
possibly the deep interior. As the bombard- 
ment of particles slackened, the earth began 
to cool and after a time solidified again. This 
theory of Barrell is favored, at least in its 
broad outlines, by many American geologists. 

The Structure of the Earth. As yet, man 
has merely scratched the surface of the earth; 
the deepest mines and borings are not much 
more than a mile in depth, and it is almost 
4,000 miles to the earth’s center. Nothing is 
positively known regarding the earth’s in- 


terior, but geophysicists have been able to 
make certain reasonable inferences regarding 
it. It was formerly believed that only a thin 
crust of the earth had solidified and that the 
interior is hot and molten. It is still believed 
that the interior is hot, because (1) lava and 
hot vapors are emitted by volcanoes; (2) hot 
springs, in some of which the water is at the 
boiling point, are found in many parts of the 
globe; and (3) in mines and borings the tem- 
perature increases at the rate of about i° F. 
for each fifty or sixty feet of descent. 

There are several reasons, however, for re- 
jecting the idea of a molten interior. Ob- 
servations of earthquake tremors show that 
transverse vibrations are transmitted directly 
through the earth, and, so far as known, such 
vibrations are not transmitted by liquids. 
Again, the earth is a huge magnet and must 
consist largely of magnetic material. More- 
over, the density of the earth as a whole (5.5) 
is twice that (2.75) of the rocks in the earth’s 
crust. The central part, therefore, must 
consist of material of high density, under 
great pressure, and now generally supposed to 
be solid. In other words, the earth appears 
to have a concentric zonal structure; that is, 
a vertical section from center to circumference 
would show a succession of different sorts of 
material, progressively decreasing in density 
from the center outward. 

The earth’s internal zonal structure is be- 
lieved by geophysicists to be about as follows: 
The core of the earth is solid, probably very 
hot, has a density of 10 to 12, and consists 
mainly of iron and nickel This core, called 
the ecntrospherc or bary sphere , is estimated to 
be about 4,000 miles in diameter. It is en- 
closed by a shell, nearly 1,000 miles thick, of 
mingled nickel-iron and very dense rock. 
Some geophysicists believe that there is an 
abrupt change in constitution from the cen* 
trosphere to the enclosing shell, but others 
hold that there is a progressive decrease in 
the proportion of metal from the centrosphcre 
outward through the thickness of the shell. 
Next outside the “iron-rock” shell is another, 
also nearly 1,000 miles thick, of rock that is 
mainly of basaltic composition. The outer- 
most shell, to which some restrict the name 
lithosphere , is of rock of an average density of 
about 4.0 and mainly of granitic character. 
Some geologists hold that the granitic shell 
does not continuously enclose the basaltic 
shell, but that it forms only the continental 
masses— isolated patches, as it were, lying on 
the basaltic shell, which forms the floor of the 
great ocean basin. The granitic shell occupies 
the surface of much of the continents, but in 
many areas it is covered by a veneer of sedi- 
mentary rocks and surficial material These 
rocks are possibly twenty-five miles thick in 
some' deep sedimentary basins, but their 
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average thickness is not more than half a mile. 
Strictly speaking, they are a part of the outer 
shell, but their entire bulk is almost negligible 
compared with that of the granitic rock that 
forms most of that shell. 

Origin of the Air and Water Spheres. Ac- 
cording to the plane tesimal hypothesis, the 
earth’s primitive atmosphere was formed from 
such planetesimals as were gaseous and from 
gases liberated by the impact of planetesimals 
against the earth. When volcanic action be- 
gan, water vapor, carbon dioxide, and other 
gases were liberated and contributed to the 
growth of the air envelope. In time, the at- 
mosphere became saturated with water vapor, 
and rain fell on the earth. This was the be- 
ginning of the hydrosphere. 

Geologists who favor the theory of a molten 
earth hold that gases were liberated from the 
earth material in the process of liquefaction 
and that the primitive atmosphere consisted 
chiefly of water vapor, but included some car- 
bon dioxide, carbon monoxide, chlorine, hy- 
drochloric add, and nitrogen. There was no 
free oxygen because no green plants existed to 
separate it from the carbon dioxide. Near the 
earth’s surface the gases were intensely hot. 
Carried up by convection currents, they were 
cooled at higher levels, and vast clouds were 
formed through the condensation of water 
vapor. When the surface had solidified, the 
incessant rain penetrated the hot crust to 
be dissipated as steam. After a long time 
the crust became cold, rain water collected on 
its surface, and the ocean was bom. To it 
were added quantities of water-forming^ gases, 
released from rocks that had melted in the 
interior where the pressure was relieved, and 
had beon erupted through the crust. The 
atmosphere, meanwhile, grew rarer by losing 
water vapor and by acquiring new volumes of 
carbon dioxide from the eruptions. Even 
at the present day, water vapor and other 
gases are brought to the surface in volcanic 
eruptions, and are added to the atmosphere 
and, in part, to the ocean. 

Continents and Ocean Basins. Following 
the theory just outlined, a possible cause of 
the differentiation of the earth’s surface into 
continents and oceans may be found in vast 
eruptions of basaltic lava. According to this 
suggestion, these flows broke through and over- 
flowed the lighter crust of rocks. This process, 
repeated many times and on a gigantic scale, 
caused the granitic rocks to yield to the great 
weight above them. Thrust sidewise by the 
weight of the basalt, the granitic rocks buckled 
up as continental segments, while the basalts 
sagged to become the floors of oceanic de- 
pressions, which were filled by the water of 
the primordial ocean* However, the oceans 
were not all formed at the. same time, and the 
areas occupied by the continents and the 


oceans have varied throughout geologic history. 

Isostasy. Gravity observations at different 
points on the earth’s surface reveal considerable 
differences in density within the earth’s outer 
shell, that is, within an assumed depth of fifty 
to seventy-five miles. For example, the rocks 
beneath the ocean basins appear to have a 
greater density than the continental masses, 
and mountainous areas to have a less density 
than the average for the continents. According 
to a theory that is receiving serious consider- 
ation, the continents stand above sea level 
and the mountains above the plains because, 
being composed of lighter material, they rise 
until they attain a position of equilibrium, 
just as an iceberg does when floating in water; 
and the ocean basins have sagged because 
the rocks beneath them are heavy. Isostasy 
means equal standing , and pressures at the 
assumed level of isostatic compensation are 
everywhere equal, according to this hypothesis. 
The tendency of the lithosphere to attain 
isostatic equilibrium produces elevation of 
lighter material, subsidence of heavier masses, 
and other topographic changes, involving a 
sort of evening-up, balanced by an assumed 
flow of material in the deeper zone of compen- 
sation. Though the principle^ of isostasy is 
accepted by many geologists, its application 
is presenting considerable difficulty, as it is 
directly opposed by many facts of structural 
and historical geology. 

Mountains and Plateaus. Mountains owe 
their origin to one or more of three geologic 
agencies: igneous activity, erosion, and dy- 
namic movements of the earth’s crust. Vol- 
canoes built up by successive eruptions, and 
dome-shaped mountains formed by the accu- 
mulation of lava beneath sedimentary strata, 
are types of igneous mountains. Erosion pro- 
duces mountains by removing parts of the 
rocks of uplifted areas, leaving the remainder 
standing above the surrounding region. The 
Catskill Mountains in New York are of this 
type. Most mountains have been formed by 
folding and other deformation of the crust, 
followed by erosion that has developed the 
present form of the mountains. The cause of 
these deformations is not understood. Some 
geologists assume that the interior of the earth 
is contracting, and that folding of the outer 
rocks results from the adjustment of the crust 
to the lessened circumference. There are 
various hypotheses to account for such con- 
traction, but none has been generally accepted, 
One of the problems that geologists are study- 
ing is the relation of folding to isostatic ad- 
justment (see Mountain; Plateau). 

Reading the Rocks. When the molten earth 
had cooled and land had appeared, wind and 
rain began their work of erosion and the first 
sediments were laid down. Since then there 
has been removed from the land surface by 
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erosion an amount of material whose thickness 
is estimated to be perhaps two miles. This 
material has gone into the formation of the 
rocks that make up the geologic column , from 
which geologists read the history of the past. 
The story read in the rocks is not an unbroken 
record by any means. It has been deciphered 
from the rocks in places where the strata are 
exposed by erosion, or in artificial exposures. 
Here and there, in one land or another, all 
over the world, the story has been read and the 
records have been pieced together as completely 
as possible with the data available. 

In some sections, strata were deposited in 
regular order, one on top of another, and in 
places, hundreds of feet of sediment of various 
sorts were thus quietly and uninterruptedly 
accumulated. In other sections, strata dipping 
at one angle overlie strata dipping at another 
angle, the surface of contact between the two 
cutting diagonally across the underlying beds. 
In any case, wherever strata have clearly been 
deposited upon others, they must inevitably 
be younger than those upon which they lie. 
By comparing and matching innumerable 
stratigraphic sections in all parts of the world, 
and by noting the fossils found in the suc- 
cessive strata, the geologic sequence of the 
formations has been determined and a basis 
established for the subdivision of geologic 
time. 

Divisions of Geologic Time. Geologic time, 
based on such reading of the geologic column, 
has been divided into eras, and these in turn 
into periods, which are subdivided into epochs. 
Eras are distinguished by marked alterations 
in plant and animal life and by widespread 
geologic changes; the divisions of lower rank 
are distinguished by minor crustal disturb- 
ances and less pronounced organic changes. 
The names of the eras end in zoic, from the 
Greek word for life. The earliest era, the 
Archeozoic , was the time of very ancient life , 
and the next, the Proterozoic , was the time of 
earlier life . Paleozoic , the name of the third 
era, refers to old life; Mesozoic , the name of 
the fourth era, to middle life ; and Cenozoic , 
that of the latest, to recent life. The chart on 
page 2739 includes the divisions of geologic 
time generally accepted by American geol- 
ogists. It should be read from the bottom 
upward, the latest strata being at the top of 
the table. 

It has been held by some geologists that each 
era comprised a time of deposition, followed 
by mountain-building, continental elevation, 
and a long interval of erosion, when little 
sedimentation took place, and that there are, 
therefore, breaks in the succession of strata 
in the geologic column, representing time 
intervals between the eras. These are indi- 
cated in some tables by the use of the prefix 
epi or ep, meaning upon or after. Thus the 


hypothetical interval between the Archeozoic 
and Proterozoic eras is called Ep- Archeozoic. 

Duration of Eras. The relative length of 
the eras is estimated from the number and 
thickness of their systems of strata, though 
such data do not afford a basis for determining 
the length of each era in years. It is certain 
that the duration of cosmic and geologic time 
has been almost incredibly long. A generation 
ago, Lord Kelvin computed the age of the earth 
as 20,000,000 years, based on the rate at which 
the planet was supposed to have been losing 
heat since the formation of the solar system. 
Geologists, however, held that such a short 
time was by no means adequate for the geologic 
changes that have taken place. The discovery 
of radioactivity and the results of modern 
research in regard to atomic structure have 
wholly altered the situation. The approximate 
age of minerals containing two radioactive 
elements, one of which is derived from the 
other, can be computed from the relative 
amounts of the two elements, and the known 
rate of change from one to the other. The 
results of such computations make the age of 
the earth much greater than that assigned by 
Lord Kelvin. 

From various lines of reasoning, most 
geologists estimate the length of time since 
the disruption of the sun as not less than 
1,000 million years. The time since the first 
sediments were deposited is conservatively 
estimated at 500 million years, some esti- 
mates being considerably greater and a few 
somewhat less. Barrell allots fifty-five per 
cent of this time to the Archeozoic and Pro- 
terozoic eras, thirty per cent to the Paleozoic, 
eleven per cent to the Mesozoic, and four per 
cent to the Cenozoic. The results of the princi- 
pal methods of calculation of the age of the 
earth have been compiled in the following 
table by Professor Arthur Holmes. The 
estimates cover the time from the formation 
of the earth as a planet. 

The earth's age, computed: 

(a) From the eccentricity of the orbit of Mercury— 
between r,ooo and 5,000 m.y. (millions of yearn). 

(b) From the tidal theory of the origin of the moon 
(the theory that the moon was detached from the 
earth by the tidal attraction of the sun when the 
earth was still fluid)— less than 5,000 m.y. 

(c) From the journey of the solar system from the 
Milky Way — between 2,000 and 3,000 m.y. 

(d) From the average quantities of lead and of 
radioactive elements in the rocks of the earth’s crust 
— less than 3,000 m.y. 

(e) From the oldest radioactive minerals that have 
been analyzed-— greater than 1,400 m.y, 

(f) From the accumulation of salt in the oceans— 
greater than n (any multiplier) times 330 m.y. 

(g) From the thickness of the geological forma- 
tions — incalculable. 

(h) From the conception of cycles and revolutions 
in the earth’s history— over 1,400 m.y. 
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# [ Professor Holmes himself sets i,6oo m.y. as a 
minimum, f and 3,000 m.y. as a maximum ] 

The Story by Eras. It is difficult to make 
any sharp distinction between the end of the 
formative stage of the earth’s history and the 
beginning of the Archeozoic Era, but most 
geologists consider the Archeozoic to have 
begun when weathering came into action and 
sediments were first deposited. It was a time 
of violent igneous activity, and the Archean 
formations consist of both sedimentary and 
igneous rocks, greatly deformed and meta- 
morphosed. No fossils have been found, and 
if any had been entombed in the rocks they 
would have been destroyed by metamorphism. 
However, life probably appeared on earth 
during the era. The sedimentary rocks contain 
carbon, which to-day is derived from carbon 
dioxide by plants, and it seems probable that 
the same process went on early in the earth’s 
history. There are indications of the existence 
of microscopic algae, c bacteria, one-celled ani- 
mals (protozoans), and simple larval forms of 
many-celled \ animals. As the separation of 
carbon from carbon dioxide implies the liber- 
ation of oxygen, the carbon deposits in the 
Archean rocks indicate that the atmosphere 
was becoming rich in free oxygen. 

During the Proterozoic Era, sedimentation 
for the first time became the principal process 
in the formation of rock. There is, however, 
considerable igneous rock with the sedimentary 
formations. During the era, the iron ores of the 
Mesaba Range, in Minnesota, and of other 
Lake Superior districts in Michigan and 
Wisconsin, were formed. Fossils of several 
primitive forms of plant and animal life, in- 
cluding sponges and worms, have been found. 
Other indications of life in Proterozoic time 
are the limestones and the carbonaceous shales 
and slates deposited then. Late in the era, 
the earliest known widespread glaciation took 
place. 

The Cambrian, the first period of the Paleo- 
zoic Era, is of special interest and importance, 
because its rocks constitute the oldest system 
known that contains abundant fossils. It is 
therefore the earliest fairly satisfactory record 
of life. This system comprises all the common 
sorts of sedimentary rocks — conglomerates, 
sandstones, shales, and limestones. Some of 
the sandstones have been changed into quartz 
schists, some of the shales into slates, and some 
of the limestones into marble. Most of the 
fossils represent the shells or tracks of marine 
animals, but the absence of fossils of land 
species does not prove that no life then existed 
outside of the sea. Every great division of the 
animal kingdom except the vertebrate (back- 
boned) animals is represented, but even though 
no vertebrate fossils have been found in the 
Cambrian rocks, geologists are not prepared to 
say that there were then no vertebrate animals. 


Among the invertebrates were several kinds 
of mollusks, sea worms, sponges, a few forms 
of the protozoan group (see Protozoa), and 
corals. Traces of soft jellyfish have been pre- 
served. The most highly organized of the 
Cambrian animals were the trilobites, now 
extinct, which were crustaceans (see Crus- 
tacea). It is supposed that with the abund- 
ance of animal life there was a corresponding 
abundance of plant life, to furnish the needed 
food supply. Geologists also infer from the 
shells, plates, and other forms of protective 
covering characteristic of so many animals of 
the Cambrian Period that other species existed 
of which no fossils have yet been found, and 
against which the known animals needed 
defense. 

It is not possible here to take up in detail 
each of the succeeding periods, but certain 
striking developments may be pointed out. 
The fossils of the next period, the Ordovician, 
are almost entirely those of marine inverte- 
brates, but among them are the oldest re- 
mains of fishes. The dominant group of ani- 
mals is the Cephalopoda (which see), the 
highest class of mollusks. Some of these grew 
to immense size, bearing shells fifteen feet 
long and a foot in diameter. On the land there 
were flying insects, implying the existence of 
vegetation and of an atmosphere that would be 
adapted to air-breathing creatures. The record 
of land plants, however, is meager and un- 
satisfactory. 

The Silurian Period was marked by the 
formation of coral reefs, the first appearance 
of scorpions, and a rich and varied develop- 
ment of echinoderms (which see). Fossils 
of land life are scant, and likewise little is 
known of the plant life in the sea. Following 
this period was the Devonian, some of the 
rock formations of which are of importance 
commercially. The Upper Devonian, for 
example, is the chief source of oil and gas in 
Western Pennsylvania, and one of the sources 
in West Virginia; and the Middle Devonian 
in Ontario produces oil. The Old Red Sandstone 
of Great Britain and Ireland is of the De- 
vonian age.^ In certain sections of Germany, 
large quantities of iron, tin, and copper have 
been taken from the Devonian rocks. 

During the Devonian Period, marine fishes 
were abundant, and there were sharks having 
fin-spines a foot in length. Barnacles of the 
modern sessile type, that is, attached directly 
by the base to other objects, made their 
first appearance, and there appeared and de- 
clined in this division of time a strange ani- 
mal called ostracoderm , which formed a link 
between arthropods and vertebrates* It was 
related to the fishes, but entirely lacking in 
vertebrae. Plants, snails, insects, myriapods 
(thousand-legged worms), scorpions, and am- 
phibians (which see), are known to nave lived 
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on the land, and the Devonian Period saw the 
origin of ferns and of the gigantic progenitors 
of horsetails, or scouring rushes (see Horse- 
tail). Fernlike plants predominated. 

The Carboniferous Period, divided into the 
Mississippian, Pennsylvanian, and Permian 
epochs, was an especially important epoch in 
geologic history, from an economic standpoint. 
To the second division belong the rich coal 
measures of Pennsylvania (anthracite and 
bituminous), Michigan, Illinois, and the 
states from Iowa to Oklahoma, and Nova 
Scotia and New Brunswick (see Coal). Iron 
ores of the system occur in Pennsylvania and 
Eastern Ohio, and oil and gas in Pennsylvania, 
Oklahoma, Kansas, and Illinois. In Europe, 
workable coal is found in Great Britain, Ire- 
land, Belgium, France, Spain, Germany, 
Austria, and Russia, and the system is coal- 
producing elsewhere, as in China and Brazil. 

In the Mississippian rocks are found the 
earliest wood which shows rings, but the 
record of land life as a whole is inadequate. 
Sharks were supreme in the open seas and were 
more abundant than in any later period. On 
the other hand, the record of land life of the 
Pennsylvanian Epoch is unusually full. Gym- 
nosperms (plants whose seeds are not enclosed 
in a seed-case) were very abundant. Giant 
ancestors of the modem horsetails grew in the 
forests to a height of sixty to ninety feet, and 
there were abundant growths of huge club 
mosses and fernlike plants. Since coal is of 
vegetable origin, the coal measures bear 
wonderful records of the complex plant life 
of the Carboniferous Period. 

Animal life was also abundant. On the land 
lived amphibians, insects (including cock- 
roaches, locusts, crickets, and bugs, but no 
moths, butterflies, or flies), spiders, scorpions, 
myriapods, and land snails. In the later coal 
measures, fossils of amphibians (the first land 
vertebrates) are first found in abundance and 
variety. Another important feature of the 
period was the development of fresh-water 
fishes, mollusks, and crustaceans. 

In the Permian Epoch there were gigantic 
geographic changes through which great areas 
of sea bottom were converted into land, and 
both plant and animal life became greatly 
impoverished. Of the new plant types which 
appeared, one is thought to be the ancestor of 
the group which includes the giant sequoia 
(which see). Before the end of the epoch, the 
amphibians were overshadowed in numbers 
by the reptiles, their probable descendants. 
Though the differentiation between the two 
groups began earlier, the reptiles did not ap- 
pear as a large and complex division until 
well into the Permian. Marine life was greatly 
depleted, but the fresh waters teemed with 
fishes of a somewhat modern character. The 
Permian age presents some interesting and 


difficult problems. For example, there ap- 
pears to have been widespread glaciation in 
India, Africa, and Australia, near and within 
the tropics, and at low altitudes. 

The Triassic Period, which ushered in the 
Mesozoic Era, was characterized by an ex- 
traordinary development of reptiles, including 
crocodiles, flying saurians, lizards, and other 
scaled reptiles. Before the period closed, 
certain reptiles had made their home in the 
sea. There also appeared the race of dinosaurs 
(see Dinosauria), ungainly monsters that 
attained full development later in the era. 
The Triassic rocks also contain fossils of a 
primitive form of mammals. 

The Jurassic Period was characterized, by an 
extension of the seas, as a result of which ma- 
rine life again assumed a leading place in the 
geologic record. Among the fishes were fore- 
runners of the modern garpikes and sturgeons, 
and various sea reptiles made their appearance. 
Land life is especially interesting, in that it 
exhibits slow progress toward types that exist 
to-day. The leading plants were cycads, 
conifers, ferns, and horsetails. Among the 
animals were flesh-eating and herb-eating dino- 
saurs, some of the latter reaching a length of 
sixty feet. The herbivorous dinosaurs, which 
are first known in the Jurassic System, were 
horrible-appearing monsters, but unwieldy and 
stupid. In this period, flying reptiles reached 
full development. Though small at this time, 
they later attained a wingspread of nearly 
twenty feet. 

Of especial importance is the differentiation 
in this period of the oldest known bird, a de- 
scendant of the reptiles. It had reptile-like 
claws, but its front limbs were adapted for 
flying and it was clothed with feathers. Traces 
of its reptilian ancestry may be seen in its 
long verteb rated tail and its toothed jaws. Up 
to this time the fossil record of mammals is 
very meager. 

The Mesozoic Era ended with the Cretaceous 
Period, divided into Lower and Upper Creta- 
ceous. By some geologists the Lower Creta- 
ceous is regarded as a separate period, called 
Comanchean. The Lower Cretaceous ^ was 
characterized by one of the most striking 
evolutions in the history of plants — the ap- 
pearance and widespread development of 
angiosperms (which see), plants whose seeds 
are enclosed in a seed-case. (It is possible that 
they had their origin in the late Jurassic 
Period.) With the development of flowering 
plants, there was probably a corresponding 
development of insect life. 

The Upper Cretaceous was preeminently the 
coal period of the western part of the North 
American continent. It was marked by ex- 
traordinary volcanic activity. Plant life on 
land began to assume a modem aspect, and 
among the present-day genera which appeared 
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were those which include the birch, beech, 
oak, walnut, sycamore, tulip tree, and maple. 
Grasses had their origin in this age, and palms 
grew abundantly. The most important plants 
that support animal life made their appearance, 
laying the foundation for the future marvelous 
evolution of the higher animals. Reptiles, 
especially dinosaurs, continued their dominance 
among land animals ; birds existed both on land 
and sea, but the marine birds were the more 
important. Turtles, some of enormous size, 
appeared for the first time in the ocean. 

The Cenozoic Era comprises the time from 
the end of the Mesozoic Era to the present day. 
The transition of life from the Mesozoic to the 
Cenozoic was characterized by four significant 
features: the appearance of new marine species; 
the practical disappearance of the great saurians 
and decided changes in other reptiles; the 
dominance of mammals; and the continuance 
of large numbers of Mesozoic land plants. 
Throughout the Cenozoic there was steady 
progress toward life as it now exists. Before 
the close of the Eocene Epoch nearly all existing 
groups of mammals had become well defined. 
Primitive types of the horse, pig, hippopota- 
mus, camel, dog, and opossum appeared, and 
some mammals, like the land reptiles of the 
preceding era, took to the sea. Thus originated 
whales, dolphins, porpoises, manatees, dugongs, 
seals, and sea lions. Nearly all types of marine 
invertebrates had assumed their modem forms. 

The evolution of the higher animals through 
succeeding epochs need not be discussed in 
detail. Representatives of primates, the high- 
est order of mammals, to which man himself 
belongs, appeared in the Miocene Epoch, but 
the geologic record is singularly meager in re- 
gard to the origin of the human race. One 
modern theory holds that the desert of Mon- 
golia is the original home of mankind, and 
investigations are being made in that region to 
test this hypothesis. It is also an unanswered 
question whether or not man existed in North 
America during the Pleistocene Epoch (see 
Glacial Epoch), when thousands of square 
miles of its surface were covered by thick ice 


sheets. This and many other questions must 
be left to future investigations and discoveries. 

Geology and Mythology. We say, sometimes, 
without realizing that we are using figures of 
speech, that a volcano breathes out smoke; 
that the waves are angry; that a mountain 
lifts its head among the clouds; that the wind 
whistles; that the clouds threaten. With us, 
they are only figures of speech, but in the 
early days such expressions were more than 
that. 

The ancient Greeks and the Romans lived 
in a region whose geological features could not 
be overlooked. There were mountains and 
mountain streams; there were volcanoes and 
earthquakes; there were chasms and rivers, 
deep, still lakes, and the restless, wind-tossed 
sea; and for all of those things the active minds 
of the Greeks and Romans had to find ex- 
planations. To those ancient peoples, every- 
thing was alive, not with merely human life, 
but with the life of gods. A man might blow 
a basin of water and make little waves upon it; 
what, then, more natural than that the wind, 
so like, on a large scale, the blowing out of a 
man’s breath, should be the breath of some 
great god? 

So they accounted for all the facts in nature 
which they saw about them. Tf they rose in 
the morning and found that the sea had be- 
come very stormy during the night and was 
hurling its great waves up on the shore, they 
felt that the sea god was angry, and they made 
offerings to him to buy back his favor. Any- 
thing so unusual as an earthquake or a vol- 
canic eruption needed a very special explana- 
tion, so they invented histories that reached 
far back into the past, telling how the gods 
became angry with some huge giant and buried 
him under a mountain. II is breath was the 
smoke of the volcano; his struggles to escape 
caused the earthquakes. A deep chasm or hole 
in the ground showed where some god had 
struck his spear, either in anger or because 
he wanted to gel to the regions below the earth 
without taking a long way round. See M yth- 
ology. L.LaF. 


Contributions of Geology to Human Welfare 


Geology, the earth science, after scarcely 
more than a full century of growth, is yet in 
the full vigor of its youth. During this time it 
has made free use of the discoveries and prin- 
ciples embodied in chemistry, physics, and 
biology, and in return has given liberally. 
Similarly, the geologist must draw freely from 
the other branches of natural science, whether 
his efforts are turned to research and scientific 
achievement, or, on the other hand, his work 
involves the finding and extraction of mineral 
resources. This fortunate interchange and 
mutual sharing of knowledge has given rise to 


new studies, to new fields of science, and to 
new methods of exploration. Thus, the twenti- 
eth century has witnessed the birth of two new 
sciences, geophysics and geochemistry. That 
field of knowledge which is shared by the 
biologist and the geologist, namely, paleon- 
tology, the study of past life, needs no intro- 
duction here; however, detailed investigations 
along certain branches of this science have 
been of great importance in their practical use. 
It is in these three lines of endeavor -—geo- 
physics, geochemistry, and paleontology— that 
the greatest advances have been made* 
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THE STORM KING CROSSING OF THE CATSKILL AQUEDUCT 

This composite shows the methods of exploring the gorge of the Hudson River at the northern gateway of 
the Highlands of Southeastern New York, where the aqueduct crosses the river, in a tunnel in granite, 1,100 
feet below sea level, one of the most spectacular feats of tunneling ever attempted. On account of the difficulty 
and consequent delay in completing the borings, inclined borings were made from each side in order to prove 

the character of the rock. 


Among the newer methods employed in 
exploration, three kinds of apparatus stand 
preeminent. These machines are constructed 
with the purpose of investigating differences 
in the nature of the rocks immediately below 
the surface of the earth; each represents an 
adaptation of well-known physical apparatus 
to the needs of the geologist. The torsion 
balance consists essentially of a pendulum so 
extremely sensitive that its deflection toward 
a denser mass underground may be observed 
and recorded. The seismograph makes a 
record of the different vibrations produced by 
detonating explosives underground. Differ- 
ences in speed and size of vibrations point to 
differences in the kind of rock through which 
these artificial earthquake waves pass under- 
ground. Still other differences in the rocky 
shell of the earth are registered by delicate 
electrical apparatus, which measures the con- 
ductivity and resistance. 

The methods briefly outlined above are 
employed largely in tropical countries, where 
the rocks are concealed beneath a thick layer of 
soil and vegetation. They have been developed 
for use in the search for oil, where other and 
more definite data are difficult to obtain. 
Electrical methods of exploration have been 


employed in the quest for metallic mineral 
deposits. 

Recent discoveries in the nature and be- 
havior of matter and energy have found their 
way into the geologist's laboratory and have 
been adapted to his use. By measuring the 
speed at which the radioactive elements pass 
through their changes, the physicist and the 
geologist, working together, are able to esti- 
mate approximately the age of the very ancient 
rocks, if not the age of the earth itself. 

A few years ago, it was discovered that the 
internal structure of minerals could be as- 
certained by means of X-ray photographs. 
Yet more recently, methods have been de- 
vised whereby minerals may be identified and 
compared by means of their X-ray photo- 
graphs. In this way it is now possible to de- 
termine the composition of extremely fine 
particles — particles too small to be studied 
thoroughly under the microscope. This knowl- 
edge is of especial use to the industries which 
employ clay as their basis, particularly in the 
manufacture of ceramics and cement. 

The sudden and world-wide search for oil, 
which followed the development of the auto- 
mobile and similar machines, provided a great 
stimulus to the study of certain branches of 




PLANTS LIKE THESE PRESENT-DAY CYCADS WERE COMMON IN JURASSIC TIMES 


geology. Not only did it lead to the torsion 
balance, described above, but it also brought 
about a new and intense study of certain kinds 
of fossils. Petroleum is largely restricted to 
rocks which were formed in certain definite 
geologic periods. The age of oil-bearing rocks 
is principally determined by the kinds of 
fossils which they contain. Over vast areas, 
the only fossils found in sufficient abundance 
to be used were a little-known group called the 
Foraminifera. These had formerly escaped 
much attention, on account of their micro- 
scopic size. Their study has not only made 
possible the determination of the age of many 
rock formations whose place in nature was 
formerly obscure, but it has led to the dis- 
covery of new oil fields, and has aided in the 
revival of fields which once seemed to be ex- 
hausted. Furthermore, this study has pre- 
vented considerable losses which would result 


affects its competence in holding the waters of 
a reservoir, and knowledge of the conditions 
to be encountered is vital to the successful 
completion of the work. Nowadays, virtually 
no large piece of work in reservoir or tunnel 
construction is undertaken without the cooper- 
ation or advice of a geologist or a geological 
staff. Such precautions permit modification of 
design or method of construction, preventing 
extensive cost, unnecessary difficulty, or com- 
plete failure of the work. In every direction, 
therefore, the science of geology has been 
expanding, but perhaps its most marked ad- 
vance in recent years has been its tendency to 
come into touch with progress in other fields. 

In every branch of science, it happens that, 
after the fundamental basic principles have 
been established and accepted, the workers in 
that science turn their attention to more 
minute details and the collection of data 


from drilling wells in unproductive regions. 

In very recent years, geology has become 
more and more an applied science; it is no 
longer merely speculative. The knowledge of 
these truths and facts is so well known that it 
can be used to great advantage, not only in 
connection with mining of the metals and the 
finding of petroleum and coal, and other 
natural resources, but in engineering. For 
example, the behavior of the ground often 


necessary to unify and integrate the science 
as a whole. The assembling and organizing of 
geologic knowledge is at this time being greatly 
assisted by the various national councils and 
associations for the advancement of science, 
as well as by the national and state geological 
surveys. This new type of collaboration has 
led to the study of obscure problems by groups 
and committees working in 'cooperation rather 
than individually; : Similarly, there is a modern 
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tendency to publish in the same volume the 
results achieved by different individuals, all 
working harmoniously on the same problem, 
and each using his own method of attack. The 
outstanding results achieved by this method 
have brought about a better understanding of 
the building up of mountain ranges and 
the collection and assimilation of facts per- 
taining to the origin of the sedimentary rocks. 

Recent explorations in remote parts of the 
little known regions of the earth have added 
considerable information of value, not only to 
the science of geology, but also to the related 
sciences and to the general public. Thus, 
the expeditions to Central Asia have brought 
to light not only the strictly geological facts 
pertaining to earth history and structure in that 
region, but facts concerning the early history 
of man and the relatively rapid climatic changes 
which influenced his migrations and hastened 
his intellectual growth. Other expeditions of 
a more general nature have brought back 
geological data from Greenland and other re- 
mote parts of the earth. 

The average reader is likely to assume that 
the science of geology is quite fixed, the con- 
troversies of earlier times having been com- 
pletely settled by this time. As a matter of 
fact, new ideas and new hypotheses concerning 
earth behavior and origin are constantly being 
presented, and some of them are quite antag- 
onistic to formerly accepted views. For 
example, such ideas as the sliding of the 
continents and the making of mountains are 
attracting increasing attention, and the con- 
nection of all these matters with earthquake 
phenomena is bringing the whole story close to 
the practical life of many regions. c.p.b. 

Related Subjects. In addition to the following articles, 
which bear directly upon geology in some of its phases, 
these volumes contain many articles which are more or 
less closely related to the general subject. For these the 
reader is referred to lists under Geography; Metals; Min- 
erals and Mineralogy; Chemistry; Gems. 
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EOMETRY. A great city had fallen, 
were rushing through its streets, 
putting to death all who gave them the slightest 
excuse. One burly soldier rushed into the 
study of ah old man whose ears seemed deaf 
to the tumult around him, and who seemed to 


see nothing but the figures he was tracing with 
his Anger in sand. The soldier stopped, 
wondering whether these might perhaps be 
magic figures, and as his shadow fell upon the 
markings, the old man looked up. “Don’t 
touch my circles l” he cried; but the soldier, 
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angered at the commanding tone, ran him 
through the body with his sword. The general 
in command grieved over the death of this 
old man, took upon himself the support of his 
relatives, and erected in his honor a stately 
tomb. He did this despite the fact that the 
old man had done all in his power against the 
invaders, in aiding in the defense of the city; 
for in such reverence did the ancients hold 
learning, and especially the marvelous science 
of circles and angles and spheres, which is 
called geometry , or earth-measuring. 

The sacked city was Syracuse, in Sicily, 
which fell before the Romans in 212 b.c.; the 
drawer of the mystic figures was Archimedes, 
one of the greatest mathematicians of an- 
tiquity (see Archimedes). Thus runs one of 
several accounts of his death. (See page 358.) 

The Story of Geometry. Geometry is not like 
that simpler form of mathematics which we call 
arithmetic — a comparatively modem science; 
the former existed in a fairly complete form two 
thousand years ago. It is probably true that ge- 
ometry had its beginnings in practical problems. 
The ancient Egyptians, for instance, had 
great difficulty in preserving boundary lines 
between the fields which each year were 
flooded by the Nile, and when the waters sub- 
sided they had to make new surveys or “land- 
measures”-— hence the name geometry. Now, 
in making these surveys, it was very neces- 
sary that they know how to mark off cor- 
rectly right angles. The Egyptians had never 
heard the rule which every student of arith- 
metic learns — that the square of the hypotenuse 
of a right-angled triangle is equal to the sum 
of the squares of the other two sides; but they 
had worked out, no one knows how, the fact 
that if they measured off with their ropes a 
three-sided figure whose sides were in the rela- 
tion of 3, 4, 5, the 
large en closed angle 
would be a right 
angle. 

In their plans for 
the pyramids, too, 
the Egyptians must 
have made use of 
many of the princi- 
ples with which ge- 
metry concerns it- 
self, but it cannot 
be said that they 
ever really devel- 
oped a science of 
geometry. This was 
left for the Greeks to 
do. Thales was the 
first Greek to make 
a systematic study 
of the subject, but more famous than he was 
his disciple Pythagoras (which see), who worked 
out that proposition about right-angled triangles 


which the Egyptians had felt after blindly, and 
which is still called for him the Pythagorean 
Theorem. Philosophers found this new subject 
quite to their taste, and Plato and Aristotle 
contributed much to its development; but it 
was left for Euclid, a Greek of Alexandria who 
lived about 300 b.c., to organize everything 
that his predecessors had discovered (see 
Euclid). He added new problems, and set 
forth all his knowledge in his Elements , a book 
on which the teaching of geometry has ever 
since been based. Indeed, his name is practi- 
cally a synonym for geometry. “To-morrow’s 
Euclid is hard,” says the English schoolboy, 
and no one misunderstands him. 

The next really great geometrician was 
Archimedes, who died, as related above, in 
212 b.c. He had left a request, which was 
faithfully carried out, that there be cut on his 
tomb a sphere inscribed in a cylinder, because 
the working out of that problem he felt was his 
greatest achievement. All through the Middle 
Ages, there was little interest in geometry, and 
though this was awakened at the time of the 
Renaissance, no real advance was made in the 
science until within the last three centuries. 
It is useless to discuss in such an article as this 
these more recent developments, as they all 
relate to the more abstruse phases of the sub- 
ject. Suffice it to say that the problems over 
which the schoolboy nowadays puzzles his 
brain are the very problems which interested 
Euclid. 

What Geometry Concerns Itself With. The 

foregoing discussion of the way in which ge- 
ometry has developed does not really tell what 
it is. Perhaps the simplest definition is to say 
that geometry is the “science of space,” that is, 
it concerns itself with the relations and proper- 
ties of points, which have position but not 
magnitude; lines, which have but one dimen- 
sion, length; surfaces , which have two di- 
mensions, length and breadth; and soluis , 
which have three dimensions, length, breadth, 
and thickness. This may sound at first rather 
theoretical, but geometry is an eminently 
practical subject. If a man wishes to bisect 
(cut in two equal parts) a given line or a given 
angle; to inscribe one figure in another; to 
drop a perpendicular to a line from a point 
without the line; to draw a line parallel to 
a given line through a given point; to make 
an angle equal to a given angle— to do any 
of these or a thousand other things which not 
only the architect, the stonecutter, or the 
draftsman, but the carpenter or the amateur 
craftsman may be called upon to do at any 
time, only geometry can help him to perform 
his task simply and accurately. Indeed, many 
of the problems which geometry has solved 
have grown out of just such popular needs, 

Branches of Geometry, The geometry taught 
in secondary schools is called elementary, no 



PYTHAGOREAN* THEOREM 

A figure which shows that 
the square drawn upon the 
hypotenuse of a right-angled 
triangle is equal to the sum 
of like squares drawn upon 
the other two sides. 
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matter how difficult and “advanced” it may 
seem to the student who is becoming ac- 
quainted with it for the first time; and ele- 
mentary geometry is divided into two branches 
— plane geometry and solid geometry. Plane 
geometry treats of figures which lie in a plane — 
that is, which have not more than the two di- 
mensions of length and breadth, and have no 
part of their surface curved; while solid geom- 
etry treats of simple solids, or objects having 
the three dimensions of length, breadth, and 
thickness, such as cylinders, cubes, spheres, or 
cones. With any other curve than that of the 
circle, or with plane surfaces or solids bounded 
by any other curves, elementary geometry has 
nothing to do. 

The geometry to which the ancients who 
built up the science devoted themselves did 
not go very far beyond this elementary stage, 
but modem mathematicians have made many 
advances in various directions. Among these, 
the subject of analytic geometry deserves 
mention in a work of this sort. 

Analytic geometry is a combination of ge- 
ometry and algebra; or, rather, it is a method 
for studying geometry by means of algebra. 
The relations of geometric figures are expressed 
in algebraic terms, equations are formed and 
worked out just as in algebra, and the result- 
ant equation is translated back into geometric 
figures. This makes possible the study of 
more complex curves than elementary geom- 
etry can deal with. First of all, the properties 
of conic sections may be more easily understood 
by means of this algebra-geometry process. 
If a cone be cut by a plane parallel with its 
base, the cut surface is a circle, but if cut in 
any other way, except from top to bottom, 
the resulting curve is less simple; and these 
less simple curves, or conic sections, as they 
are called; are favorite subjects of analytic 
geometry. Spirals, too, and wavy lines cannot 
conceal their properties and their relations 
from the person who has mastered this higher 
form of geometry. The problems worked out 
are all too difficult for solution here, but it is 
interesting for even the beginner to know that 
such an all-embracing form of geometry does 
exist. 

Terms Used. The student beginning ele- 
mentary geometry finds himself brought face 
to face with many new and strange terms. In 
algebra, as in arithmetic, the things he was 
called on to solve were called problems. Here 
he hears talk of propositions and theorems, 
corollaries, axioms , and hypotheses , or sees at 
the bottom of a solved “problem” the myste- 
rious letters Q. E. D. or Q. E. F. A few defi- 
nitions, however, will make all of these plain: 

A proposition is the statement of some truth 
that is to be proved, or of some operation 
that is to be performed. A proposition of the 
former type, which states some truth that may 


be logically demonstrated, is a theorem ; one 
of the latter type, which proposes a question 
for solution, is a problem. Thus, “The sum of 
the three angles of a triangle is equal to two 
right angles,” and “Construct a square equiva- 
lent to the sum of two given squares,” are 
both propositions, but the former is a theorem, 
the latter a problem. 

A corollary is a truth easily deduced from 
one or more propositions already proved. 
Thus, if it is true that the sum of the three 
angles of a triangle is equal to two right 
angles, it follows as a self-evident corollary 
that a triangle can have but one right angle 
or one obtuse angle. 

A demonstration is the proof of a theorem; 
a solution is the process of solving a problem. 

The hypothesis is the “if” part of a propo- 
sition — the part which states the thing or 
things taken for granted; the conclusion sets 
forth the things which are to be proved true. 
In the proposition “1/ two sides of a quadri- 
lateral are equal and parallel, the figure is a 
parallelogram,” the part in italics is the hy- 
pothesis, the rest the conclusion. 

Q. E. D. is the abbreviation for the Latin 
words Quod erat demonstrandum, meaning 
“which was to be proved,” and is placed at the 
close of the demonstration of every satisfac- 
torily proved theorem. 

Q. E. F. means Quod erat faciendum, or 
“which was to be done,” and is placed at the 
close of the solution of any geometric problem. 

One of the terms used very frequently in 
geometry is axiom , which means a self-evident 
truth. Geometry seeks to prove most things 
about the properties and relations of lines, 
surfaces, and solids; it takes a few for granted, 
calling them true in the very nature of things. 
Who, for instance, would think of questioning 
the statement that “Things equal to the same 
thing are equal to each other”? That is an 
axiom, and there are many others, of which 
the following are perhaps most important : 

(x) If equals be added to equals, the results will be 
equals. 

(2) If equals be taken from equals, the remainders 
will be equal. 

(3) The doubles of equals are equal. 

(4) The halves of equals are equal. 

($) The whole is greater than any of its parts. 

(6) The whole is equal to the sum of all its parts. 

Then there are postulates — propositions taken 
for granted, without proof — and these, like the 
axioms, were set forth by Euclid and have 
helped to form the basis of geometric reasoning 
ever since. Some of the more important ones 
are as follows; 

(1) Any magnitude can be bisected. 

(2) A straight line can be continued indefinitely in 
either direction. 

(3) A circle can be drawn with any radius, and 
from any point as center. 
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(4) Between two points only one straight line can 
be drawn. 

(5) A straight line is the shortest distance between 
two points. 

How Geometry Proves Things. Given a 
theorem to be proved, geometry goes about it 
in a very definite way. In the first place, 
nothing must be assumed. There must be 
proper authority for every step in the process; 
and proper authority lies only in an axiom, a 
postulate, a definition, or a proposition already 
proved. But not all theorems are proved in 
exactly the same way; there is a direct and an 
indirect method. The former consists either 
in superimposing one figure upon another, or 
in starting out with some unquestionable fact 
and proceeding step by step by means of ax- 
ioms, postulates, or theorems already proved, 
to a conclusion which must be correct because 
every step in it has been taken with full au- 
thority. The following is a direct proof: 

If two parallels are cat by a transversal, the alter- 
nate interior angles are equal. 

Hypothesis : AB and CD are parallel lines, cut by 
the transversal EF. 

Conclusion: Angle x — angle y. 

Proof . Through 

M, the middle /f, ^ H q 

point of EF, draw Y 

HK perpendicular fa 

to AB. 

HK is also per- „ /y ^ 

pendicular to ^ y /f ® 

CD. (It has been 

proved that “a straight line perpendicular to one of 
two parallels is perpendicular to the other.") 

Apply the figure MKF to the figure MHE so that 
the equal vertical angles at M shall coincide, MK 
falling along MH, and MF along ME. (It has been 
proved that all vertical angles are equal.) 

Then F will fall on E, 

for MF equals ME by construction; 
and FK will fall along HE, 

for FK and EH are both perpendicular to HK. (A 
previous theorem has proved that “from a point 
without a line, only one perpendicular can be drawn 
to the line,”) 

Therefore the angles x and y coincide and are equal, 
for by definition “the test of equality of any two mag- 
nitudes is that they can be made to coincide.” q.e.d. 

In an indirect proof, something is assumed 
as true, and known truths and demonstrated 
propositions are built upon it until it is shown 
that if the original assumption be not true the 
result is an absurdity — a self-evident falsity. 
This method is known as the reductio ad 
ahsurdunij or reduction to an absurdity. The 
following demonstration gives a very simple 
example of this interesting method: 

Two straight lines in the same plane, perpendicular 
to the same straight line, are parallel. 

Hypothesis ; AB and CD are two lines perpen- 
dicular to the line EF, 

Conclusion: AB and CD are parallel. 

Proof. Could AB and CD, if produced far enough, 
meet at some point, as x, there would be two perpen- 


diculars drawn from the point x to the line EF. But 
this is impossible, for it has been proved that “from 
a point without a line only one perpendicular can be 
drawn to the line.” 

Therefore AB 
and CD cannot A 
meet. 

Therefore AB 
and CD are par- p 
allel. 

For by definition, 

“lines in the same plane which cannot meet, however 
far produced, are parallel.” q e.d. 

It will be evident from these two examples 
that the order in which theorems are to be 
demonstrated is fairly well determined, for 
each demonstration must make use of only 
what has been proved before — it cannot reach 
forward to what is to come. In plane geom- 
etry, the simplest form and therefore the most 
interesting to most students, there are about 
130 important propositions, but there are many 
minor propositions which are no less interest- 
ing, and many which are difficult to prove, 
no matter how simple they may appear to be. 

Some Famous Theorems. There are some 
theorems which are particularly famous, either 
because of some special difficulty, some neat- 
ness in the demonstration, or some historical 
interest. There is the pons asinorum , for in- 
stance, or “asses’ bridge.” From time imme- 
morial, it seems, dull scholars have found dif- 
ficulty with this proposition, which Euclid 
made the fifth in the first book of his Ele- 
ments. Here it is, with its proof: 

In an isosceles triangle, the angles opposite the 
equal sides are equal. 

Hypothesis: ABC is an isosceles triangle, having 
AB equal to AC, 

Conclusion: Angle B — angle C, 

Proof . Draw 
AD bisecting the 
base BC. 

The triangles 
ADB and ADC 
are equal; 

for AD » AD, 
by identity, DB 
— DC, by con- 
struction, and 
AB =AC, by hy- 
pothesis; 

and it has been proved that “two triangles are 
equal if the three sides of one are equal respec- 
tively to the three sides of the other,” 

Therefore angle B — angle C, 
for it has been proved that “corresponding angles of 
equal triangles are equal.” Q.E.D, 

Then, there is the so-called Pythagorean 
Theorem, one of the most practical and useful 
of all the propositions of geometry— “The 
square of the hypotenuse of a right-angled 
triangle is equal to the sum of the squares 
of the other two sides,” Simple enough it 
seems, when all the necessary preliminaries 





GEOMETRY 


2749 


GEOMETRY 


are proved, but Its demonstration, with that of 
its necessary preliminaries, is one of the surest 
proofs that the ancient Pythagoras was a bril- 
liant reasoner. 


Hypothesis: BC is the hypotenuse of the right 
triangle BAC. 

Conclusion : B C 2 = AB 2 4* AC 2 . 

Proof. Draw AD perpendicular to BC. 

Then AB 2 = BCXBD 

and AC 2 = BCXDC (for it has been 


proved that “if in 
a right triangle an 
altitude is drawn 
to the hypote- 
nuse, each leg of 
the triangle is a 
mean proportion- 
al between the 
hypotenuse and 
the adjacent seg- 
ment”)* 



Adding, AB 2 + AC 2 = BC (BD + DC) or - BC 2 (for 


by axiom, “if equals be added to equals, the results 
are equals”), q.e.d. 


Another theorem which lies at the basis of 
many propositions in geometry, and which is 
also credited to Pythagoras, is the one which 
declares that: 


The sum of the three angles of a triangle is equal 
to two right angles. 

Hypothesis: ABC is any triangle. 

Conclusion: Angle A 4- angle B 4* angle C=two 


right angles. \ / 

Proof. Draw \ 2 / 

MN through B a* C2SL -At 

parallel to AC, 

and produce AB / \ 

and CB, forming / N. 

angles a , b, and c. / 

Then angle A / 

— angle a , being / N. 

corresponding an- / 
gles of parallel / 

lines, which have A L 

been proven equal; and B= angle b , being vertical 
angles, which have been proven equal; 

and angle C wangle c, corresponding angles of 
parallel lines. 

Adding, angle A 4~ angle B 4" angle C= angle a + 
angle b 4- angle c (for by axiom “if equals be added 
to equals, the results are equal”). 

But angle a 4- angle b 4- angle c— two right angles, 
for “the sum of all the angles that can be found at a 
point in a straight line and on the same side of the 
line, is equal to two right angles.” 4 


It is impossible to list here all the theorems 
which are especially interesting; indeed, the 
interest is not fully apparent when they are 
inspected in this disjointed manner. Only as 
the student follows logically from one theorem 
to the next can he feel the full joy that geom- 
etry has to give. 

Why Geometry Is Studied in School. Geom- 
etry is usually accepted without question as 


one of the important subjects in a secondary 
school course. Few arguments have to be 
made for it, so apparent is its value. First of 
all, it lies at the basis of the whole science of 
measurement. To be sure, now that the theo- 
rems and problems have been fully worked 
out, the results have been in a measure passed 
on to arithmetic and are there stated as rules, 
so that a person may figure out the amount 
of carpet needed for a certain floor, the cubic 
capacity of a wheat bin or of a hogshead, the 
height of a tree, or many of the other practi- 
cal problems without knowing the fundamen- 
tal principles of geometry on which these 
problems are based. However, knowledge of 
geometry enables him to apply his rules far 
more intelligently, as well as to work out new 
applications for himself in the realm of higher 
mathematics. Geometry is intermediate be- 
tween algebra and the higher subject of trig- 
onomety (which see) . 

But geometry has other values, as important 
if not so practical. Its logical plan, the way it 
proceeds from step to step without allowing 
for any gap in the reasoning, develops the 
reasoning powers in a way impossible to any 
subject which admits of more hit-or-miss 
methods. Nor are all the theorems and prob- 
lems of geometry worked out and set down in 
the textbooks for the student to study. Any 
good book contains a large number of orig- 
inal propositions which the student must 
work out for himself, and nothing proves more 
clearly his mastery not only of geometric prin- 
ciples but of the workings of his own mind, 
than the ability to work out a theorem clearly 
and with the fewest possible statements make 
his demonstration clear to others. There is a 
joy which must be felt to be appreciated in 
detecting a fallacy or a gap in the reasoning, 
or in tracing out the definition, axiom, or 
proposition which makes it plain that some 
elusive point is actually provable. This is less 
true if one dislikes mathematics. 

To sum up, no study can quite take the place 
of geometry as a cure for slovenly habits of 
thinking, and until some such substitute can 
be found, it seems likely to hold its place, even 
for those who have no practical use for its 
teachings. j.w.y. 

Related Subjects. In addition to the topics referred to 
in the foregoing discussion, there are in these volumes many 
articles which are more or less closely connected with 
geometry. The reader is referred to the following: 
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Plane 

Area 

Polygon 

Axiom 
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Circle 

Pyramid 

Cone 

Quadrilateral 

Cube 

Rectangle 

Curve 

Rhombus 

Cylinder 

Sphere 

Degree 

Spheroid 

Ellipse 

Square 
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Square Measure 

Mensuration 
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EORGE, the name of five kings of 
England, of the House of Hanover. The early 
Georges were unpopular because they were 
more German than English, but the latest 
bearer of the name (George V) was born an 
Englishman, and he won the respect and 
affection of the English people. 

George I (1660-1727) came to the English thron< 
on the death of Queen Anne in 1714- He was a great 
grandson of James I of England, but his father was 
elector of Hanover and he had been born and broughi 
up in Germany. In 1698 he succeeded his father a: 
elector, and three years later was declared heir to th< 
British crown. No opposition was made to his ac 
cession, but his utter lack of sympathy with Eng 


ings; indeed, he preferred to spend his time among 
his old friends in Hanover rather than in his island 
kingdom. The chief event of his reign was the burst- 
ing of the “South Sea Bubble,” and it was not the 
king, but Walpole, who saved England in that crisis. 

George II (1683-1760) was the son and successor 
of George I. He, too, was born in Hanover, and was 


1‘boto: Brown Bros. 


GEORGE I 


GEORGE II 


land’s traditions and ideals, as well as his loose 
morals, prevented any personal affection lor him in 
Britain, while in the government he did not pretend 
to exercise much influence. As he could not under- 
stand English, he did not attend the Cabinet meet- 


thirty-one years old at the time of his father’s ac- 
cession to the English throne. Thus he was almost 
as German in his sympathies as was Ms father. In 
1708, while he was electoral prince .of Hanover, he 
fought with distinguished gallantry under the Duke 




GEORGE 


275i 


GEORGE 


of Marlborough, and in 1727 came to the throne as 
king of Great Britain and Ireland. Walpole and Pitt 
were among the men who guided the nation during 
the reign of this second George. To his credit it may 
be said that, despite his obstinacy, he was always 
willing to follow his ministers’ advice if he could be 
convinced of its wisdom. Great colonial expansion 
marked George’s reign: Clive laid the foundations of 
a vast empire in India; and Wolfe, by his victory on 
the Heights of Abraham, ended French control in 
North America and gave Canada to Britain. 

George III (1738-1820). The reign of this third 
George is of peculiar interest to Americans, for at 
its beginning, the thirteen English colonies in America 
were still possessions of England, discontented at 
times, but on the whole loyal; while at its close, they 
had become a prosperous and independent nation 
which had twice held its own against the mother 
country in war. George III succeeded his grand- 
father, George II, in 1760, and proved in some ways 
very different from his predecessors. He was a man 
of high moral character, and his home life with his 
wife, Charlotte Sophia of Mecklenburg, was most 
happy. George had no intention of giving over the 
government to ministers — he wished to be the real 
ruler, though not in the absolute manner of the old 
Stuart kings. Pie tried minister after minister, but 
not until North was put in charge of affairs in 1770, 
did he find one exactly to his liking. For the twelve 
years that North was in office, the king practically 
dictated the national policies, and it was largely his 
determined attitude toward the colonies that brought 
on the American Revolution. During the ministry 



GEORGE III 


of Pitt, the war against France, which grew out of 
the excesses of the French Revolution, was vigorously 
prosecuted. 

More than once during his long reign, the king 
suffered from mental derangement, and in 1811 he 


became hopelessly insane. The Prince of Wales 
governed as regent, and on the death of his father in 
1820, became king as George IV. 

George IV (1762-1S30). While he was yet Prince 
of Wales, his immoral life, his unfilial conduct, and 
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GEORGE IV 

his repeated attempts to divorce his wife, the Princess 
Caroline Amelia of Brunswick, had almost broken his 
father’s heart and had lost him the respect of the 
people; but through it all he bore the proud title of 
“the first gentleman of Europe,” because of his gallant 
manner, his cleverness, and his exquisite dress. In 
the important events of his reign, which included the 
Napoleonic wars and the passing’ of the Catholic 
Emancipation Act, he had little part. He left no 
descendants, and his brother, William IV, succeeded 
him 

George V (1865- ). Since 1926, when the 

great dominions were given a status equal to that of 
the mother country, George V has borne the title of 
“George V, by the Grace of God, of Great Britain, 
Ireland, and the British Dominions beyond the 
Seas, King, Defender of the Faith, Emperor of India.” 
He was born June 3, 1865, and was the second son of 
Edward VII, but on the death of his elder brother, 
in 1892, became heir to the throne. Meanwhile, he 
had received a thorough training in the navy, start- 
ing at the age of twelve as cadet and enduring the 
same discipline as his shipmates. In 1893 he became 
captain, in 1901 rear admiral, and in 1903 vice 
admiral, though after 1892 he was not in active 
service. He was married in 1893 to the Princess 
Victoria Mary of Teck, who has borne him six chil- 
dren, the eldest of whom, Edward, Prince of Wales, 
was born in 1894. 
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After his father’s accession in 1901, George made 
a tour of the world, chiefly to acquaint himself with 
conditions in the British colonies, and on his return 
was associated with his father in governmental affairs. 
At Edward’s death in 1910, he became king, the coro- 
nation taking place June 22, 1911. The greatest 
event of his reign, one which tested to the utmost 
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GEORGE V 

the stability of the British nation, was the World 
War* England’s first Labor government held the 
reins of power for nearly a year in 1923, but it mani- 
fested no gesture of disapproval of the royal house* 
Unlike his father, King George during his early life 
was of a quiet, retiring nature, caring little for social 
affairs, and his people knew little of him at his ac- 
cession. His popularity, however, was immediate 
and lasting. In the winter of 1928-1929, the king’s 
life was endangered through a protracted illness, and 
recovery was very slow. 

The Family Name of Wettin. The family of the 
reigning house of Great Britain can be traced back 
with certainty to the year 982, when the Wettins, 
whose name was derived from a castle on the Saale 
River, were first represented by Dietrich, who was 
Count of Hassegau, a district bordering the river. 
His descendants increased the realm until in the time 
of Conrad I, in 1648, it covered a good part of what is 
now Central Germany. In 1423 the Duchy of Saxe- 
Wittenberg fell to Frederick, a member of the Wettin 
family, and in the middle of the fifteenth century, 
the district of Coburg fell to the possession of the 
family. In time, Saxony was added, and its first 
king was Frederick Augustus I, who had a long and 
eventful reign. 

Gotha came into the possession of the family on 
the extinction of the succession of the landgraves of 
Thuringia. Succeeding rulers of the family had an 


important part in building the kingdoms which 
later became the German Empire. The line had 
become known as the House of Saxe-Coburg-Gotha. 
A member of this house, Albert, Prince of Saxe- 
Coburg-Gotha, was chosen in 1840 by Queen Victoria 
of England as her husband, and by that union the 
ancient family of Wettin was merged with the Eng- 
lish royal house. Victoria’s son Edward VII is 
listed as of the House of Saxe-Coburg-Gotha, as was 
his son George V on his accession. The World War 
led the English sovereign to sever all ties, even in 
name, connecting the dynasty with Germany, and 
on July 17, 1917, the royal family became officially 
the Plouse of Windsor. 

Related Subjects. The following articles in these vol- 
umes contain much information as to the history of the 
period of the Georges: 

Clive, Robert 
French and Indian Wars 
Great Britain (History) 

North, Frederick, Lord 
Pitt, William 
Revolutionary War in 
America 

GEORGE, David Lloyd. See Lloyd 
George, David. 

GEORGE, Henry (1839-1897), author of the 
economic theory of the single tax (which see), 
and one of the few Americans who have made 
notable contributions to economic science. 
The underlying doctrine of the single tax, that 
all men have equal right to the use of land, 
just as they have of air and sunlight, is not 
original with George, but he made the first 
clear statement of a method by which this 
right could be enforced without increasing 4 he 
machinery of government. 

From his fourteenth year, George worked to 
support himself, and to the end of his life 
was a poor man. He shipped as a foremast 
boy on a vessel bound for Australia, hunted 
gold in British Columbia, learned the printer’s 
trade in California, and finally became a news- 
paper reporter and editor in San Francisco. 
As he matured, he began to meditate on the 
economic conditions he saw about him, on the 
riches acquired suddenly by the fortunate own- 
ers of gold-bearing lands. It was here that he 
first realized that the individual landowner is 
seldom, if ever, responsible for the increase in 
the value of his property. His theories were 
first stated in a pamphlet, Our Land Policy , 
published in 1871. A more complete state- 
ment is found in his famous book, Progress 
and Poverty , published in 1879, 

This book made George the prophet of a 
new social and economic creed, and the re- 
mainder of his life was devoted to lecturing 
and writing on the land question and other 
economic and political subjects. While not 
politically ambitious, he twice accepted an in- 
dependent nomination for mayor of .New York 
City, which was his home after 1883, He was 
defeated the first time, and died during his 
second campaign for this office, See Single 
Tax. 


South Sea Company 
Walpole, Sir Robert 
Windsor, House and 
Family of 
Wolfe, James 
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GEORGE, Lake, located in the eastern part 
of the state of New York, has figured histor- 
ically in two wars, and was in turn under the 
control of the French, the English, and the 



LOCATION MAP 

colonists during the early history of America. 
It has a length of thirty-six miles and a vary- 
ing width of from one to three miles, and 
forms part of the boundary between War- 
ren and Washington counties. This is one of the 
most picturesque lakes in the world, and is 
a favorite summer resort. Its waters discharge 
into Lake Champlain. 

Historical. During the French and Indian and 
Revolutionary wars, the vicinity of Lake George was 
a notable battleground. Forts were built at Ticon- 
deroga by the French, and at the head of the lake 
by the English. The Battle of Lake George was 
fought on September 8, 1755, between the French 
and the Indians. A monument was unveiled to mark, 
the spot on September 8, 1903, the state of New 
York having purchased the land now known as 
Battle Park Reservation. Cooper, the novelist, 
called the lake Horicon, but the name was changed 
by General William Johnson in August, 1755, 
and that of Lake George was given, in honor of 
the English king, George III. See Ttconderoga, 
Battles of. 

GEORGE, Saint, the patron saint of Eng- 
land. His life is surrounded by legends, and 
little is definitely known of him. Most ac- 
counts state that he was of Cappadocian 
parentage, but born in Lydia. He became 
a soldier and rose to high rank under Dio- 
cletian, but his open profession of Chris- 
tianity led to his arrest, and after suffering 
cruel tortures, he was put to death at Nicome- 
dia, April 23, a.d. 303. Saint George was 
highly venerated by the Crusaders, and in 1350 
was proclaimed the patron saint of England. 
The red cross of Saint George on a white 
background was long worn as a badge by Eng- 
lish soldiers, and is retained in the Union Jack 
(see Flag). The familiar legend of Saint 
George and the Dragon arose from confusion 
of the saint with Perseus, the pagan hero who 
slew the sea monster that threatened Androm- 
eda (see Perseus), Saint George is also the 
patron saint of Russia and Portugal In many 

m 


European countries, though not regarded as a 
patron saint, George is venerated and has been 
made the tutelary saint of many orders. See 
Saint George and the Dragon. 

In the United States, there is a fraternal and 
benevolent order styled Sons of Saint George, with 
branches in most large cities. The object of this 
nonpolitical association is to further social inter- 
course and to assist those of English descent in 
America. 

GEORGE, William R. See Character 
Training (Unselfishness Is Fundamental); 
George Junior Republic. 

GEORGE ELIOT. See Eliot, George. 

GEORGE I (1845-1913), king of Greece from 
1863 to 1913, was the second son of Christian 
IX of Denmark, and a brother of former Dow- 
ager Queen Alexandra of England. In 1862 
the Greeks deposed their ruler, King Otto, and 
the following year the national Parliament 
elected to the kingship the Danish prince, who 
was then called William. Having gained the 
consent of his family and of Great Britain, 
France, and Russia, under whose protection 
the kingdom had been established, Prince 
William ascended the throne in 1863 as George 
I. Four years later he married Princess Olga, 
daughter of the Russian Grand Duke Con- 
stantine. On March 18, 1913, just fifty years 
after he ascended the throne, King George was 
assassinated by a lunatic, during the Balkan 
Wars (see Balkan Wars). He was succeeded 
by his eldest son, Constantine, Duke of Sparta. 
See Constantine I; Greece (History). 

GEORGE JUNIOR REPUBLIC, a miniature 
republic in which boys and girls are the citizens 
and fill the offices, and in which some special 
duty is expected of every member. It has 
a constitution modeled on that of the United 
States, calling for an executive department, a 
legislature of two houses, and a judicial depart- 
ment. This interesting community is near 
Freeville, N. Y., and was organized in 1895 by 
William R. George for the purpose of giving to 
poor and unfortunate and even, apparently 
incorrigible children the chance to grow into 
useful men and women. For a year Mr. George 
was president, but since 1896 all offices have 
been held by the boys and girls. 

Children aged twelve to eighteen from any 
part of the United States may be enrolled as 
citizens. All, no matter how young, must work, 
and all under the age of sixteen must attend 
the school of the community. An attempt is 
made to encourage those who have a desire 
for further education to go on through high 
school and college. For those for whom scho- 
lastic training holds no charms, however, 
there is a choice among numerous vocations. 
A boy may take up carpentry, blacksmithing, 
farming, plumbing, or printing, while for the 
girls there is training in sewing, cooking, 
laundry work, and other branches. In ad- 
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dition to the cottages In which the citizens 
live, the community has its schoolhouse, its 
bank, store, library, government building, res- 
taurants, and workshops. 

Junior republics have been founded else- 
where, but criticism as to the methods em- 
ployed has by no means been lacking. By 
1913 complaints against the Freeville insti- 
tution became so persistent that the State 
Board of Charities took the matter in hand, 
and Mr. George gave up his position as over- 
seer. The republic practically ceased to exist 
until a number of interested men subscribed a 
new endowment fund, and requested Mr. 
George to assume control, with the result that 
a new era of prosperity began for the com- 
munity. 

GEORGE PEABODY COLLEGE FOR 
TEACHERS. See Peabody Education Fund. 

GEORGETOWN, capital of British Guiana. 
See British Guiana (Cities). 

GEORGETOWN UNIVERSITY, a Jesuit 
educational institution at Georgetown, D. C. 
(now a part of Washington), was founded in 
1789, and in 1815 was given authority by Con- 


gress to confer degrees. Since 1833 it has had 
Papal consent to give degrees in philosophy 
and Catholic theology. The university main- 
tains a college, a graduate school, a medical 
and dental school, a law school, and an astro- 
nomical observatory. 

GEORGE WASHINGTON UNIVERSITY, 
an institution of higher education located at 
Washington, D. C., the successor of the Colum- 
bian College of the District of Columbia, which 
was chartered by Congress in 1821. In 1873 the 
name was changed to the Columbian Uni- 
versity, and in 1904, by act of Congress, the 
school became the George Washington Uni- 
versity. The old Columbian College was under 
the control of the Baptist Church, but when 
the present name was adopted, the institution 
was made undenominational. 

The university embraces the college of arts 
and sciences, school of graduate studies, Co- 
lumbian College, for undergraduates, college of 
engineering and mechanic arts, teachers’ 
college, the departments of law, medicine, 
and dentistry, and the associate colleges of 
pharmacy and veterinary medicine. 



EORGIA, jor' ji ah, or jor f jah, a 
South Atlantic state, whose slogan for many 
years has been “ Cotton is King.” To-day, corn 
is crowding cotton for a place on the throne; 
and manufacturing, under the impetus of 
super-power developments, threatens to es- 
tablish a rival dynasty. In the year 1928, for 
the first time, the total manufactured products 
exceeded in yearly value the total agricultural 
products of the state. 

Following the War of Secession, Georgia 
experienced a long period of demoralization. 
Homes and business were destroyed, and farm- 
ing was almost the only activity. In the at- 
tempt to restore an economic balance, little 
thought could be spared for educational, 
cultural, or political progress. But in the first 
quarter of the present century came an agri- 
cultural revolution; cotton, which in 1900 
had been three-fourths of the total crop, within 
twenty-five years was less than a third of an 
agricultural turnover three times the size of 
that in 1900. Bondage to the idea that Georgia 
could grow cotton and nothing else had been 
broken; and with the new agricultural freedom 
came impetus to progress along other lines. 
Georgia was awake, ready to show sister states 


that once again it claimed the title of Empire 
State op the South. 

Legend of the State Flower. We are told that 
long ago a Cherokee Indian maiden loved a 
brave of the Seminole tribe. She loved him so 
well that she agreed to leave her tribe, but she 
braved the danger of being captured, to stop 
for a sprig of the rose which grew beside her 
father’s tent. She carried with her the lovely 
white rose with its golden heart, and tended 
it lovingly. To-day, the flower of the legend, 
the Cherokee rose, is the state flower. 

Size and Location. Georgia is the largest 
of the original thirteen states, and, with its 
area of 59,265 square miles, is the largest 
state east of the Mississippi River. To the 
north of Georgia are Tennessee and North 
Carolina, to the east South Carolina and 
the Atlantic Ocean, to the south Florida, 
and to the west Alabama. The Savannah 
and Tugaloo rivers form the boundary be- 
tween Georgia and South Carolina, and the 
Chattahoochee River about half of that be- 
tween Georgia and Alabama. 

The People. In size the twentieth among 
the states of the Union, Georgia ranks twelfth 
in population, and among the Southern states 




Abba, (F7) 100 
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Beach, (G8) 349 
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Bemiss, (F9) 100 
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Brentwood, (H7).. 100 

Brewton, (G5).. . 247 

Bridgeboro. (E8).. 350 

Brinson, (C9).. . . 470 

Bristol, (H8) .... 212 

Bronwood. (D7). . 520 

Brookfield, (FS) . . 150 

Brooklet, 06) . ... 600 

Brooks, (C4) 256 

Browntown. 08).. 150 

'Broxton, (G7) .... 696 

Brunswick, (K8) . .16,809 
Buchanan, (B3).. . 491 

Buckhead, (F3).. . 451 

Buenavista, (C6).. 1,230 

Buford, (E2) 2,500 

Builochville, (C5). 332 

Burroughs, (K7). . 100 

Burtsboro, (D2) . . 150 

Burwell, (B3) 150 

Bushnell, (F7) . 81 

Butler, (D5)... . 758 

Butts, (J5) . . 100 

Byromville, (E6). . 414 

Byron, (E5) 400 

Cad well, (G6) .... 274 

Cairo, (D9) 1,908 

Calhoun, (C2) 1,955 

Calvary, tt>9) 220 

Camak, (G4) 303 

Camilla, (D8) 2,136 

Camoochee, (FIS) . 173 

Campania, (H4). . 300 

Campton, (E3) ... 220 

Canoe, (H6) 100 

Canon, (F2).. . . 1,132 

Canton, (D2).. . . 2,679 
Carbondale, (Bl).. 100 

Carl, (E2) 125 

Carlton, (G2) 342 

Carnesville, (F2).. 400 

Carrollton, (C3) , 4,363 
Cartersville, (C2). 4,350 
Cass Station, (C2) 150 

Cassville, (C2) 400 

Cave Spring, (B2) 738 

Cecil, (F8) 307 

Cedartown, (B2).. 4,053 

Center, (F2) 185 

Chatsworth, (Cl). 472 

Chattahoochee, 

(C3) 800 

Chauncey, (F6).. . 408 

Cherokee, (C2)... 100 

Chester. (F6) 397 

Chestlehursl, (C4) 100 

Chestnut Mountain, 

(E2) 100 

Chickamauga, (Bl) 965 
China Hill, (F7).. 180 

Chipley, (05) 728 

Chula, (E7) 130 

Cisco, (Cl) 100 

Clarkesville, (El). 542 

Clarkston, (I>3).. 501 

Claxton, (J6) , . . . 1,265 

Clayton, (FI) 677 

Clem, (B31 100 

Clermont, (E2) , . . 332 

Cleveland, (Elk. . 339 

Climax, (D9) 345 

Clinton, (E4).. .. . 350 

Clyde, (K6) 100 

Clyo, (K6) 300 

Coal Mountain, (D2) 110 

Cobb, (D7) 160 

Cobbtown, (06), . 325 

Cochran, (F6). , . . 2,021 

Coffee, (H7) 150 

Cohutta, (Cl) 320 

Colbert, (F2) 428 

Coleman, (C7).... 342 

Collcgepark, (C3). 3,622 

Collins, (06) 505 

Colquitt, (08) .... 810 

Columbus, (06)., ,46,600 

Comer, (F2 ) 1,001 

Commerce, (F2). . 2,459 
Concord, (I>4).,.. . 442 

Conyers, (03) 1,817 

Cooksviile, <B4). . 100 

Coofidge* 485 

Cor dele. (E6)..~. 6.538 


GEORGIA 

Corinth, (B4) 140 

Cork, (E4) 150 

Cornelia, (FI). .. 1,274 

Corsica, (H6) 150 

Cotton, (DS) 153 

Council, (G9). ... 250 

Covena, (H5). ... 124 

Covington, (E3). . 3,203 
Covington Mills, 

(E3) 193 

Crandall, (Cl).. . . 186 

Crawford, (F3). . 803 

Crawfordville, (G3) 784 

Creighton, (D2). . 300 

Crest, 035 ' 64 

Crosland, (E8) 81 

Culloden, (D5). . . 361 

Culverton, (G4). . 340 

Cumming, ID 2).. . 607 

Cusseta, (C6) 276 

Cuthbert, (C7)... 3,022 

Cyrene, (C9) 150 

Dacula, (E3) ... 244 

Dahlonega, (Dl).. 690 

Daisy, (J6) 350 

Dallas, (C3) 1,245 

Dalton, (Cl) 5,222 

Damascus, (C8). . 100 

Danburg, (G3). . . 286 

Danielsville, (F2). 355 

Danville, (F5).... 436 

Darien, (K8) 823 

Dasher, (F9) 100 

Davisboio, (G5) . . 653 

Dawson, (D7) ... 3,504 

Dawsonville, (D2). 198 

Dealing, (H4) .... 256 

Debruce, (H4).. . . 100 

Decatur, (D3) 6,150 

Deepstep, (G4) . . . 184 

Deercourt, (Fl).. . 100 

Demorest, (El).. . 686 

Denton, (G7) 300 

Desoto, (D7) 216 

Devereux (F4) . . . 350 

Dexter, (F6) 481 

Dickey, (C7) 166 

Diffce, (C9) 150 

Dillard, ^Fl) 175 

Dixie, (E9.) 233 

Doctor Town,(J7). 100 

Doerun, (E8) 919 

Doles, (E7) 125 

Donald, (J7) ... 150 

Donalsonvillc, 

(C8) 1,031 

Dooling, (D6) 184 

Doraville, (D3) ... 152 

Dorchester, (K7) . . 250 

Douglas, (G8) .... 3,401 
Douglasville, (C3) . 2,159 

Dover, (J5) 150 

Draketown, (B3).. 200 

Drybranch, (F5)... 110 

Dublin, (G5) 7,707 

Ducktown, (D2) . . 49 

Dudley, (F5) 227 

Duluth, CD3) 600 

Dun woody, (D 3). . 125 

DuPont, (G9).... 381 

Durand, (C5) 228 

East Ellijay, (Dl). 285 
East Lake, (D3).. 611 

Eastman, (F6) 2,707 

East Point, (C3) . . 5,241 
East Thomaston, 

(D5) 1,058 

EastviUe, (F3) — 188 

Eatonton, (F4). . . 1,714 

Eden, (K6) 100 

Edison, (07) 885 

Edith, (G9) 100 

Egan, (D3) 200 

Egypt, (K6) 400 

Elbertcn, (F2).... 6,475 
Eldqrendo, (C8) . . 130 

Elizabeth, (D3).» . 97 

Elko, (E6) 213 

Eltabeli, (J6) 250 

EUa^Elc, (D6) 693 

Ellen ton, (E8).. . . 210 

Ellenwood, (D3)». 100 

Ellerslie, (CS).... 100 

EUlfe(Cl) v ... 632 
Eimodel, (08) 150 


Emerson , (C2 ) . . . . 393 

Empire, (F6) . .. 970 

Enecks, (K5) 150 

Enigma, (F8) 340 

Enterprise. (F3).. . 100 

Epworth, (Dl). . . 191 

Esom Hill, (B3) . . 150 

Etna, (B3) 80 

Eton, (Cl) 313 

Eudora, iE4) 200 

Euharlee, (C2).... 200 

Evelyn, (K8) 200 

Everett City 08). 150 

Ewing, (H9) 100 

Experiment D4) . 500 

Faceville, (C9) 330 

Fairburn, (C3)., . . 1,600 

Faircioth, (D8) . . . 225 

Fairfax, (G8) 100 

Fair Mount, (C2). 497 

Fargo, (G9) 300 

Farmdale, (C4) 100 

Farmington, (F3). 100 

Fayetteville, (C4). 952 

Felton, (B3) 200 

Ficklin, (G3) 182 

Fife, (C3) 150 

Finleyson, (F6) . . . 200 

Fish, (B3) 100 

Fitzgerald, (F7)... 6,870 

Fleming, (K7) ... 200 

Flemington, 07) . . 100 

Flint, (D8) 100 

Flintstone, (Bl). . 142 

Flippen, (D3) .... 150 

Florence, (B6).. . . 150 

Flovilla, (E4) 371 

Flowery Branch, 

(D2) 461 

Folkston, (H9) — 397 

Folsom, (C2) 100 

Forest Park, (D3 ) 308 

Fbrsyth, (E4) 2,241 

Fort Gaines, (C7) 1,237 

Fort Oglethorpe, (Bl) 250 
Fort Screven, (L6). 150 

Fort Valley, (E5). 3,223 

Fowlstown, (C9) . . 250 

Franklin, (B4).. .. 317 

Frazier, (F6) 95 

Freehomes, (D2) . . 200 

Froloma, (B4).... 225 

Fruitland, (G9) . . . 200 

Fry, (Dl) 285 

Fullerville, (C3).. . 299 

Funston, (E8) . . . . 1S7 

Gabbettville, (B5). 100 

Gainesville, (E2).. 6.272 

Gardi, 07) 100 

Garfield, (H5) .... 416 

Gay, (C4) 290 

Geneva, (C5) 210 

Georgetown, (B 7 ) . 244 

Gibson, (G4) 462 

Gillsville, (E2).... 225 

Girard, (J4) 300 

Glenmore, (GS)». , 200 

Glennville, (J7)... 1,069 
Glenwood, (G6)... 592 

Glovers, (E4) 150 

Godfrey, (F4) .... 255 

Good Hope, (E3).. 248 

Gordon, (F5) 1,081 

Gordy, (E8) 100 

Gough, (H4). .. . 200 

Grady ville, (D9).. 200 

Graham (E7) 303 

Grantville, (C4). . 1,200 

Gratis, (E3),. ...» 120 

Gray, (F4) 559 

Graymont, (H5) . , 429 

Grayson, (E3). . . . 322 

Graysville, (Bl).. 100 

Greensboro, (F3).. 2,128 
Greenville, (C4).. 760 

Gresham ville, (F3) 150 

Griffin, (D4) 8,240 

Griswoldville, (F5) 100 

Grovania, (E6) ... 61 

S roveland, 06) . , 350 

rovetown, (04) * 425 

Guysie, (G7) ..... 150 

Guyton, (K16) . . . . 539 

Habersham, (El).. 200 

Haddock, (F4).. . . 336 


Kagan, (H6) 356 

Hahira, (F8) 864 

Halcyon Dale 05). 200 

Hamilton, (C5)... 437 

Hammett, (D5).. . 250 

Hampton, (D4). . . 927 

Hapeville, (D3).. . 1,631 
Haralson, (C4).... 176 

Harlem, (H4) 798 

Harrison, (G5) 345 

Hartwell, (G2)..». 2,323 

Harvest, (El) 202 

Harville, 06) 100 

Hasty, (G8) 100 

Hatley, (E7) .. . . 110 

Hawkmsville, (E6) 3,070 

Hazlehurst, (G7) . 1,383 
Hebardville, (HS). 100 

Helen, (El) .... 176 

Helena, (G6) .... 928 

Hephzibah, (H4).. 650 

Herndon, (H5)... 100 

Herod, (D7). ... 186 

Hiawassee, (El)... 226 

Hickox, (J8). ... 199 

Higgston, (G6) . . . 161 

High Shoals, (E3). 424 

High Tower, (D2). 100 

Hillsboro, CE4) — 315 

Hilton, (B8) 93 

Hiltonia, (J5) 262 

Hinesville, (J7)... 315 

Hiram, (C3) 329 

Hiwassee, (El) 146 

Hogansville, (B4). 1,591 

Hollysprings, (D2) 216 

Hollywood, (Fl) . . 100 

Homeland, 09).. . 138 

Homer, (F2) . . 291 

Homerville, (GS) . 627 

Hortense, (H8). . . 125 

Hoschton, (E2). . . 377 

Howard, (D5).... 100 

Howell, (G9) 198 

Hubert, 06) .... 100 

Huching, <F3).... 200 

Huff, (D2) 100 

Hull, (F2) 148 

Huntsville, (C2).. 150 

Ideal, (D6) 304 

Ila, (F2) 232 

Indian Springs, 

(E4) 100 

Inman, (D4) 100 

Iron City, (C8>... 496 

Irwinton, (F5) . . . 379 

Irwinville, (F7)... 300 

Isabella, (E7) 114 

Isle of Hope, (K7). 150 

Ivey, (F5) 100 

"ackson, (E4) .... 2,027 
acksonville, (G7). 450 

akin, (B8) 430 

ames, (F5) 100 

asper, (D2) 386 

Jefferson, (F2) 1,626 

Jeffersonville, 

(F5) 842 

Jenkinsburg, (D4). 300 

Jersey, (E3) 202 

jesup, 07) 1,941 

Jewell, (G4) 570 

Jonesboro, (D3 ) . . . 1 ,060 

Julia, (C6> 100 

Juliette, (E4) 100 

Junction City, 

(D5) 323 

Juniper, (05) 100 

Kennesaw, (C2) . 467 

Kestler, (C8) 373 

Kingsland, (T9) . . 266 

.Kingston, (C'2)... 596 

Kingwood, (EB) . 267 

Kirkland, (G8)... 250 

Kirkwood (I>3).. 2,934 

Kite, (G5) 344 

Knoxville, (E5).». 183 

Eacy, (K7)», , 2p0 

Lafayette, (Bl).* • 2,104 
Lagrange, (B4) . , .23,523 
LafceHrL\F9)., .]10 
Lambert, 07) .... 200 

Lavonia, (F2) . . . . 1,644 
Lawrencevillc, 

(E2) 2.059 










GEORGIA Continued 


Leary, (D8) 465 

Leesburg, (D7) . . . 786 

Lei a, (C9) 296 

Lcliaton, (G8) 300 

Lenox, (F8) 339 

Leon, (F6) 100 

Leslie, (D7) 470 

Lctford, (J6) . . . 250 

Lexington, (F3).. . 469 

Lexsy, (H6) 100 

Lilburn, (D3) 150 

Lilly, (E6) 258 

Limerick, (Iv7) ... 200 

Lincolnton, (G3) . . 657 

Lindale, (B2) 2,650 

Linton, (F4) 200 

Linwood, (121).. . . 615 

Litliia Springs, 

(C3) 

Lithonia, (D3).. . 

Lizella, (E5) 

Locust Grove, 

(D4) . 

Loganville, (E3) . 

Lone Oak, (C4).. 

Lothair, (G6). .. 
Louisville, (H4)„. 
Louvale, (06) . . . 
Lovejoys Station ; 

(D4) 

Lovelace, (C5).. . 

Lovett, (G5) .... 
Ludowici, 07 ).. . 

Ludville, (C2) 

Luella, (D4) 

Lula, (E2) 

Lulaton, (J8), 

Lumber City, (G7) 
Lumpkin, (C6) . . 
Luthersville, (C4) 
Luxomni, (I.)3) , . 

Lyerly, (B2) 

Lyons, (116) 

Lytle, (HI) 

McCall, (C2).. , . 
McCaysville, (1)1) 2,166 
McDonough, (1)4) 1,263 
McIntosh, (J7) . . . 250 

McIntyre, (F5) . . 
McKinnon, (J8) 

McRae, (G6).. . . 

Mabel, (J8) 

Mableton, (C3).. . 
Machon, (E4) . . . 
Machinery City, 

(C3) 

Macon, (£5) .... 
Madison, (F3). . . 

Madras, (C4) .... 
Manassas, (H7).. 
Manchester, (C5) 

Manor, (G&) 

Mansfield, (FA).. 
Marblehill, (1)2) . 
Marietta, (C3)..» 

Marion, (Dl).. . . 
Marlow, (I\6). . . 
Marshallville, (1)6) 
Martin, (F2) .... 

Mason, (B4),.. 

Massee, (F8) . . . 
Matthews, 014) 

Maxeys, (F3).. . 
Mayfield, (GO . 
Maysville, (132) . . 
Meansville, (1)4). 

Hears, (J5) 

Meigs, (1)8) 


137 

61,200 
2.348 
1Q0 
200 
2,776 
270 
618 
400 
6,190 
300 
100 
1,150 
344 
100 
150 
210 
356 
100 
795 
229 
130 
1,111 
140 
200 
100 
703 
378 
100 
204 
150 
275 
351 
908 
152 
110 
985 
593 

. , 100 

Milledgevilk, (F4) 4,619 


Meinhard, (KG).. 
Mcldrim, (lv6).. . 
Melrose, (F9)„ . . 
Mcndes, (H7) . . . 
Menlo, (B2) 


Meriwether, (I'M), 
Merrillville, (B0). 
Mesena, (G4).. . . 
Mctasville, (G3) . 
Metcalf, (1)9),. „ 
Mettor, (H6) .... 
Middleton, (G2). 
Midland, (.CSL. . 
Mid vllle, (US).. . 

Milan, (h) 

Milford, (C8) 


229 

1,269 

130 

529 

711 

169 

130 

1,040 

54 

221 

300 

237 

515 

100 

100 

367 

150 

978 

934 

359 

150 

323 

873 

100 

100 


225 

100 

1,273 

100 

300 

191 


Milieu, (JT5) 

Millerville, (Eo) . . 
Millhaven, (J5) — 
Milltown, (F8) . . . 
Millwood, (G8)... 

Milner, (D4) 

Milstead, (E3) 

Mineola, (F9) . . 
Mineralbiuff, (Dl) 
Mitchell, (G4).. . . 

Modoc, (H5) 

Molena, (D4) 

Moniac, (H9) 

Monroe, (E3). . . . 
Montezuma, (E6). 
Monticello (E4) . . 
Montrose, (F5) . . . 
Moreland, (C4).. . 
Morgan, (C7) . . . 
Morganton, (Dl). 
Morrison, (J6) ... 
Moras Sta , (C7).. 

Morrow, (D3) 

Morven, (£9) .... 
Moultrie, (Eo).. . . 
Mountain City, 
(FI).. . ... f .. 
Mount Any. (FI) . 
Mount Vernon, 

(G6) 

Mountville, ,(C4}.. 

Mystic, (F7) 

Nacoochee, (El) . . 

Nahunta, (J8) 

Nashville, (F8)... . 

Naylor, (F9) 

Nelson, (D2) 

Newborn, (IC3) . . . 

Newell, (HO) 

New England, 

(Al) 

New Holland, (E2) 
Newington, (J5). 
Newnan, (CM).. . . 
Newton, (D8)... . 
Nicholls, (G7). . . . 
Nicholson, (F2) , . 

N icily, (G7) 

Nona, (F4) 

Norcross, (1)3)... . 
Norman Park, (Ell) 
Normantown, (116) 
Norristown, (115). 
Norwood, (03) . . . 

Nubcrg, (G2) 

Nunez, (IIS) ..... 

Nye, (G3) 

(Wield, (K7) 

Oakland, (CM) 

Oak Park (116)... 
Oakwood, (E2). . . 
Ochlochnee, (D9).. 

Ocilla, (F7) 

Odcssadule, (C4).. 

Odum, 07) 

Oil'emmn, (III)). . . 

Ogeechee, (J5) 

Oglethorpe, (1)0).. 
Ohoopee, (HO) — 

Ola, (D4) 

Oliver, (JS) 

Olymphia. (F0)... 

Omaha, (06) 

Omega, (E8) 

Orange, (1)2) 

Orchard Hill, (D4) 

Orland, (G6) 

Gsierficld, (F7). . . 
Ousley, (F9).. .... 

Owensbyville, (B4) 
Owens Ferry, (J9). 
Oxford, (E3) ..... 

Ozell, (£9) ....... 

Palmetto, (C3) . . . 

Parish, (J6). 

Parrott, (07) 

Patten, (E9) . .... 
Patterson, (118).. . 

Pavo, (E9) 

Pearson, (G8). . . » 

Pelham. (1)8) 

Pembroke, (J'6). . . 
Pendergrass, (E2) , 
Pen field, (P3)..., 
Peak. (£7) 


2,405 

100 

200 

860 

200 

407 

400 

100 

226 

257 

200 

411 

184 

3,211 

1,827 

1,823 

210 

321 

341 

171 

100 

no 

250 

530 

6,789 

210 

343 

722 

300 

237 

200 

150 

2,025 

302 

511 

409 
200 

139 

900 

364 

7,037 

377 

936 

250 

100 

200 

993 

565 

167 

177 

366 
100 
730 
300 
295 
100 
195 
163 

410 
2,180 

182 

309 

483 

130 

871 

149 

150 
288 
200 
262 
329 
100 
100 
457 
177 
100 
150 
200 
698 
200 
965 
100 

367 
32 

$57 

990 

792 

2,640 

560 

277 

315 

100 


Pepperton, (E4). 
Perkins, (J5). . . 
Perry, (E6) . . 

Pidcock, (E9>. . . 
Pinehurst, (E6) . . 
Pinepark, (D9) , . 
Pmeview, (F6)... 

Pitts, (E7) 

Plainfield, (F6) .. 
Plains, (D6). . . . 
Plainville, (C2) . 
Pleasant Hill (D5) 
Point Peter, (F3). 

Pooler, (K6) 

Popes Ferry, (E4). 
Portal, (J5). ... 
Porterdale, (E3) 
Potterville, (D5). 
Poulan, (E8). . . . 
Powder Sprs, (C3) 
Powelton, (G4) . 
Poweisville, (E5) 
Praltsburg, (1)5). 

Preston, (C6) 

Pretoria, (D7j... 
Primrose, (C4)... 
Princeton, (F3). . 
Pulaski, (J6) .... 
Quitman, (F9).. 
Raleigh, (C'5). . 
Ranger, (Cl) .. 
Ray City, (F8) 
Rayle, (G3). .. 

Raymond. (C4). . 
Rebecca, (P7 ) . . . 
Redan, (1)3) .... 

Redoalc, (D3) 

Red Stone, (E2).. 

Register, (J6) 

Rddsville, (116).. 
Remerton, (F9).. 

Reno, (1)9) 

Rente, (C6) 

Resaca, (Cl) . ... 
Resource, (K5) . . 

Rex, (1)3) 

Reynolds, (1)5) . . 
Reynoldsville, (G9) 

Rhine, (F)6 

Richland, (CO) . . 
Ricliwood, (EG).. 
Riddleville, (C5). 
RidgeviUe, (K8).. 

Rincon, (K6) 

Ringgold, (Cl) . . . 
Rising Fawn, (Bl) 
Riverdalc, (1)3). 
Riverside, (E8) . 
Roberta, (1)5).. 
Robert st own, (El) 

Rochelle, (F7) 

Rockingham. (1 17) 


Rock ledge, (G6) 
Rockmart, (C2).. 

Rocky Ford, (J5) 

Rocky Mount, (C 
Rogers, (H5) .... 
Ralston, (Dl) . . . 

Rome, (1)2) 

Roopville, (1M) . . 
Rosewood, (117). 
Roseville, (Pi).. . 
Roswell, (1)2) . . . 
Roundoak, (£4).. 

Roy, (1)1)...... 

Royston, (F2) . . , 
Rutledge, (E3)... „ 

Saint Charles, (04) 

Saint Clair, (114). 

Saint George, (H9) 

Saint Marks, ( C4) 

Saint Marys, (K9) 

Saint Simons Island, 

SaSnt Simons Mills* 

230 
537 

200 
402 
99,900 
130 
310 
212 


381 

230 

678 

310 

596 

233 

474 

352 

100 

611 

91 

110 

250 

443 

100 

200 

2,880 

300 

586 

336 

100 

100 

100 

252 

369 

67 

63 

249 

4,393 

150 

115 

700 

110 

150 

331 

120 

100 

44 

300 

553 

100 

46 

219 

123 

150 

101 

926 

110 

396 

1,529 

300 

149 

300 

100 

472 

304 

159 

219 

404 

243 

1,046 

100 

229 

1,400 

522 

i 61 

300 
100 
,43,905 
200 
100 
1,427 
1,227 
100 
100 
1,681 
643 
89 
202 
388 
59 
824 


SaifSty, (D8),. 

SandetsviUe, (G5) 
Sardis, (14).. . . . 
Sargent (€4).... 
Smut, (1)7).... . 
Savannah, (K6)., 
Searboro, (IS) . * . 
Scotland, (06).. . 
Scott. (G3) 


Scottdale, (D3; . . . 400 

Scottsboro, (F4) . . . 150 

Screven, (H8) .... 364 

Seabrook, (K7) ... 100 

Seney, (B2) 120 

Senoia, (C4) 906 

Sessoms, (G8) .... 100 

Seville, (E7) 172 

Shadydale. (F4) . . 294 

Sharon, (G3) 282 

Sharpe, (Bl). . .. 100 

Sharpsburg, (C4) . 170 

Shaw, (Bl) 100 

Shearwood, (Cl) . . 270 

Sncllman, (C7) . . . 1,074 
Sheltonville, (1)2) . 150 

Shiloh, (C5) 250 

SWnglcr, (E7) .... 100 

Siloam, (F3) , 243 

Smarrs, (E5) 200 

Smiley, (J7) 100 

Smithonia, (F3) ... 198 

Smithville, (D7) . 761 

Smyrna, (D3) .... 791 

Snow, (E6) 150 

Social Circle, (E3). 1,781 
Sonoraville, (C2).. 100 

Soperton, (G6) .. . 1,033 

Spann, (G5) 100 

Sparks, (F8) 792 

Sparta, (G4) 1,895 

Springfiehl, (K6) . . 377 

Springhaven, (F6). 100 

Springplacc, (Cl) . 208 

Springvale, (C7) . . 148 

Stapleton, (HI) . . 410 

Starrsvillc, (K3).. 200 

Statenville, (F9) . . 150 

Statesboro, (J 6)... 3,807 
Statham, (E3).... 720 

Staunton, (F8) .. . 100 

Stellaville, (IM)... 138 

Stephens, (F3).... 200 

Sterling, (J8) 78 

Stevens Poltety, 

(F5) 200 

StuesluHo, (C2).. . 200 

Stilimore, (H6) . . , 916 

Stockbruige, (1)3). 386 

Stockton, (F9) . . . . 200 

Stone Mountain, 

(D3) 1,266 

Stonewall, (C3) .. 170 

Sugar Valley, (Bl) 203 
Summertown, (115) 196 

Summerville, (B2), 1,003 
Summit, (115) ... * 501 

Sumner, (E7).. ... 331 

Sumter. (D7) 110 

Sunnysidc, (1)4) . . 200 

Surrency (117) ... . 433 

Suwanee, (E2).. . . 246 

Swainsboro, (115). 1,578 

Swords, (F3). 136 

Sycamore, (K 7) .. 562 

Sylvania, 05) . . , . 1,41.3 
Sylvester, (K7) . . . 1,547 
Ta! button, (C5).. . 1,093 
1 alking Rock , (1)1) 95 

Tallapoosa, (113).. 2,719 
Tallulah Falls, (FI). 10S 
Tallulah Park (FT) 56 

Talmo, (JG2) 150 

1 urboro, (J9) 150 

Tarry town, (G6) . 273 

Tarver. (G9) 150 

Tate, ( ? D2) ....... 500 

laylers Creek, 

(J7) 140 

Taylorsville, (C'2) . 258 

Tazewell, (1)0) ... 130 

Temple, (B3) 621 

' Tennga, (Cl) 100 

Termite, COS)..,* 1,768 

Texas, (1*4) 1.50 

Ihobes, (K7) IDO 

'Thelma, (GvL. . - , 200 

the Rod, m ir JM 

Thomaston, (1)5) . 2,502 
ThomwwUli, (D0).l0»30t ! 
Thomson, (H4L . . 2,140 
Thunderbolt, (L6) 750 

TignalL 653 


Tilton, (Cl) 99 

Toccoa, (FI) .. 3,567 
Toomsboro, (I ? 5).. 420 

Towns, (G6),. ... 196 

Traders Hill (119) . 100 

Trenton, (Al) ... 295 

Trion, (Bl) 1,538 

Tucker, (D3) 150 

Tugalo, (FI) ... 100 

Tunnelhill, (Bl).. . 208 

Turin, (C4) 239 

Tybee, (L6) 117 

Tyrone, (C4) 100 

Ty Ty, (E8) 403 

Unadilla, (EG). .. 1,103 
Union City ((’3) . 620 

Unionpoint, (G3) . 1,126 
Upton, (G7) . . . 100 

Uptouville, (119) . . 58 

Uvalda, (G6). . 240 

Valambrosa, (F5) . 100 

Valdosta, (Fbj.. . .12,554 
Van Wert, (B3)... 221 

Vauclelt, (D3).... 200 

Vidalia, (H6) 2,860 

Vidette, (H4) 569 

Vienna, (E6) 2,019 

Villanow, (Bl).... 100 

Villa Rica, (C3)... 1,047 

V filings, (D3) 250 

Waco, (B3) 333 

Wadley, (115) . . , . 1,423 

Walden, <R5) 140 

Walchka, (C2).... 308 

Walmitgrov(% (K3) 143 

Walthourville, (J7) 100 

Waresboro, (118).. 175 

Waring, (M3) 100 

Warm Springs, 

(C5) 100 

Warrenton, (G4).. 1,407 
Warthen, ((14).... 228 

Warwick, (E7).... 274 

Washington, ((13). 4,208 
Waasaw, (K.6) ... 721 

Watkinsville, (M3) 465 

Waverly Hall, 

(G5) 100 

WaycroHH, (1 18)... 20,098 
Waynesboro, (1 14) 3,855 
Waynesville, (J8). 420 

WaymnanvUlc, 

(1)5) 200 

Wayside, (F4)..., 100 

Ways Slid ion, (K7) 100 

Weston. (C7) 208 

West pomt, (B5) . , 2,138 

Whaley, (04) 100 

Whigham, (1)9)... 662 

White. (C2) 119 

Whitehall, (F3)... 387 

Whiteplains, (F4) . 479 

Whitesburg, (B4), 360 

White Sulphur 
Springs, (C5L. . 50 

Whltesville, (115).. 100 

Wilcox, (07)..... 130 

Willacoochee, (08) 1,211 

Willett, (C6) 100 

Williamson, (1)4).. 249 

Willie, (J7J. ...... 320 

Winder, (E3) 3,335 

Winokur, m...> 204 

Winston, (C3) .... 153 

WintervlUe, (F3).. 504 

Withers, (G9),...» 105 

Woodbine, (19)... 172 

Woodbury, (C5) . . 923 

Wooddiff. Q5) ... 109 

Wootllnnti, (CS) . . MS 

Woodstock, (1)2). 415 

WoodvUlo, (CM) . . 458 

Woolsey, (l)4). . , . 148 

11 

Wwn».ca4.. v .. 1,074 

aseaftt® 

ki 

“ ’ ilon, (1)4).... 629 
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is second only to Texas. Georgia has more 
people to the square mile than Texas, and is 
in turn surpassed in this respect by Kentucky, 
North and South Carolina, Virginia, West 
Virginia, and Tennessee. At the formation 
of the Union, Georgia had 82,500 inhabitants; 
in 1920 the number had increased to 2,895,832. 
White people do not greatly predominate, for 
in 1920 there were 1,689,114 whites and 1,206,- 
365 negroes. There are many counties in the 
state where there are more negroes than whites. 
Georgia has more negroes than any other state 
in the Union. 

In Georgia, as in most of the other Southern 
states, a large proportion live under what may 
be called rural conditions; that is, either on 
farms or in towns of less than 2,500 people. 
In this proportion, however, there is a tend- 
ency to shift, the urban population increasing 
much more rapidly than the rural. Four cities 
have a population of more than 50,000: At- 
lanta, the capital and largest city; Savannah, 
near the mouth of the Savannah River, the 
chief seaport; Augusta and Macon, impor- 
tant centers of the cotton industry. Other 
cities of local importance are Albany, La 
Grange, Valdosta, Columbus, Athens, Way- 
cross, Rome, and Brunswick. 

This Empire State of the South differs very 
decidedly from the Northern Empire State, 
New York, in its proportion of foreign-born 
inhabitants. In the latter, this is very large, 
while in Georgia but six- tenths of one per cent 
of the population are of foreign birth. Thus 
far, it has been almost entirely unknown soil 
to immigrants. 

Religion . Among religious sects, the Bap- 
tists are by far the strongest, having over 
half of the church members of the state. The 
founder of Methodism, John Wesley, visited 
the colony with his brother Charles in 1736, 
and George Whiteheld, one of the most power- 
ful preachers of that denomination, founded 
an orphanage near Savannah in 1738. The 
Sunday school established by John Wesley 
at Bethesda, near Savannah, in 1736, is said 
to have been the first Sunday school in the 
world. 

Education. The economic destruction of 
Georgia during the War of Secession naturally 
reacted upon its educational program. Money 
was lacking for schools; the agricultural popu- 
lation was widely distributed; there was need 
for two sets of schools, white and colored. 
All of these factors contributed to Georgia's 
slowness in educational progress. Awakened 
to its great need, Georgia, in the first quarter of 
the century, passed constitutional amendments 
to solve some of its educational problems and to 
rovide for the financial support of more and 
etter schools. 

In 19x9 education, made compulsory for 
lower grades in 19x6, was made compulsory 


through the seventh grade; and half the state 
income was set aside for educational use. In 
1920, schools for adult education were author- 
ized, and in 1922, a normal school for negroes 
was provided. Between 1910 and 1920, white 
illiteracy dropped from 7.8 per cent to 5.4 
per cent; negro illiteracy, from 36.5 per cent 
to 29.1 per cent. 

In the larger cities and towns there are graded 
and high schools for both white and colored 
children. There are state normal schools at 
Americus, Statesboro, Athens, Savannah, Al- 
bany, Valdosta, and Bowdon, and a number 
of state agricultural schools. There are many 
institutions of higher learning in the state, 
among which are the following: 

Agnes Scott College, at Decatur, a Presbyterian 
college for women. 

Atlanta University, a famous non-sectarian school 
for negroes, established in 1867 and opened two years 
later. 

Berry School, at Mount Berry, was founded by 
Martha Berry as a school for mountain boys and girls. 
Started in a one-room log cabin, this school now has 
ninety buildings and 6,000 acres of ground. Training 
in agriculture and in the industrial trades is given at 
Berry. 

Clark University, at Atlanta, founded in 1870, is a 
school for negroes. 

Emory University, at Atlanta, is a coeducational 
college, the principal Methodist institution in the 
Southeast. Affiliated with it is the Atlanta Medical 
College. 

Georgia School of Technology, founded in 1888 to 
aid in the industrial development of the state, is at 
Atlanta. 

Georgia State College for Women, at Milledge- 
ville, was founded in 1889. It provides normal and 
training courses. 

Georgia State Industrial College for colored men, 
at Savannah, was founded in 1891. 

Georgia State Teachers* College, at Athens, offers 
courses leading to two-year normal-diploma and 
four-year degree courses; it is devoted to the training 
of teachers and is coeducational. 

Georgia State Women’s College, at Valdosta, was 
started in 1911 and offers professional teachers’ 
courses. 

Mercer University, at Macon, is a Baptist college 
for men, founded in 1837. It includes Mercer 
College and schools of theology, law, commerce, and 
journalism. 

North Georgia Agricultural College, at Dahlonega, 
a coeducational state college, offers courses in arts 
and sciences, agriculture, pedagogy, mining, and 
engineering. 

Oglethorpe University, founded in 1835 and 
closed during the War of Secession, was reopened in 
1916. It is a coeducational Presbyterian college, and 
is near Atlanta. 

South Georgia Agricultural College, at Tifton, 
was founded in 1906, and is a state college. 

University of Georgia, the oldest state university 
in the United States, located at Athens, Ga. It was 
chartered in 1785, but was not formally opened until 
1801. According to the provisions of its charter, the 
primary and secondary schools of the state have an 
official connection with the university. 



GEORGIA 


GEORGIA 


-756 


The institution includes the following colleges and 
departments: colleges of agricultuie, of liberal arts, 
and of pharmacy, the graduate school, schools of 
education, commerce, and journalism, and a law 
department. 

Wesleyan. College, at Macon, founded in 1836, 
was one of the first women's colleges in the United 
States to grant degrees to women. 

The Land. The different topographical 
regions of Georgia are well marked, though 
in general it may be said that there is a grad- 
ual slope from the northern part toward the 
coastal plain in the southeast. In the north 
a triangular section with an area of about 
6,000 square miles is crossed from northeast 
to southwest by the Blue Ridge Mountains. 
These are not towering peaks, but their ab- 
rupt valleys, steep cliffs, and domelike sum- 
mits make a scenic region of great beauty. 
In the extreme northwestern corner, in that 
portion of the Cumberland Plateau which 
projects into the state from Tennessee, is 
located Chickamauga National Military Park, 
a memorial of the great battle fought in Sep- 
tember, 1863. 

[For another great memorial to the War of Secession, 
see Stone Mountain.] 

In the south, the Blue Ridge district grad- 
ually gives way to the Piedmont Region 
(which see) . This section of rolling country, di- 
versified with broad hills and narrow valleys, 
is the most densely settled part of the state. 
The northern edge of this region is about 1,500 
feet in altitude, but at the fall line, where the 
land drops to the coastal plain, it is only about 
300 feet. The direction of this fall line may 
be easily traced on the map, for its course 
across the state is marked by a line joining 
the cities of Columbus, Macon, Milledge- 
ville, and Augusta. These cities have developed 
at the fall line because of the excellent water 
power which the drop in the rivers furnishes 
(see Fall Line). 

Stretching away to the southeast is the 
coastal plain, with an area more than half 
that of the entire state. For the most part, 
this plain is low and level, but here and there 
occur ridges and valleys which seem like minia- 
ture mountain ranges. Once this region was 
densely forested with pines; now it is an agri- 
cultural . section, as well as one of the most 
progressive portions of the state. In the south- 
eastern comer, extending into Florida, is the 
Okefenokee Swamp, one of the largest swamps 
in the United States. 

Rivers. Georgia has 540 square miles of 
water surface. The rivers of the northwestern, 
valley region and those which are confined to 
the coastal plain are in general rather slug- 
gish, but most of the great rivers might join 
the Chattahoochee in its wonderful Song, 
as written by Sidney Lanier, the Georgia poet: 


I hurry amain to reach the plain, 

Run the rapid and leap the fall, 

Split at the rock and together again, 

Accept my bed, or narrow or wide, 

And flee from folly on every side 
With a lovefls pain to attain the plain; 

for they rise in the mountains, cross the Pied- 
mont Region, and find their way to the plain, 
where they are large enough to carry down 
to the Atlantic or the Gulf of Mexico the 
traffic of the territory through which they 
flow. The extreme northernmost portion of 
the state is drained into the Tennessee, and 
thence by a roundabout course through the 
Mississippi into the Gulf of Mexico, but most 
of the drainage of the state finds its way di- 
rectly to the Atlantic or the Gulf. From east 
to west, the large rivers are the Savannah; 
the Altamaha, formed by the junction of 
the Oconee and the Ocmulgeejthe Flint; and the 
Chattahoochee. The first two empty into the 
Atlantic; the Flint joins the Chattahoochee 
just at the boundary line of Florida; together, 
as the Apalachicola, they follow their channel 
through Florida to the Gulf. 

Climate. Scientists recognize in the United 
States nine climate belts, and Georgia has 
examples of all but one of these. The coldest, 
which has an average yearly temperature of less 
than 40°, is to be found only on the mountain 
tops. In general, the temperature for the state 
is very moderate, and the growing season is 
from 210 to 260 days. The rainfall averages 
about fifty-one inches for the state. 

Agriculture. The chief occupation of the 
people is agriculture. Because the climate 
shows a decided variation, a wide range of 
crops can be produced. The soils, too, most of 
which are very fertile, are various. On the 
coastal plain, where the climate is mild and 
delightful, and the growing season nearly nine 
months, cotton is raised in vast quantities. 
Until recently, cotton formed over two-thirds 
of the total crops of the state. Georgia, once 
second to Texas in the production of cotton, 
now ranks fifth or sixth. A state dependent 
upon a single crop for its income passes through 
alternate periods of prosperity and poverty, 
and Georgia farmers have begun to see this. 
Increasing acreage has been given to com, 
which is now second to cotton, wheat, hay, 
sweet potatoes, tobacco, fruits, and nuts. 
Georgia leads the other states in the pro- 
duction of watermelon, and is usually second 
or third in the production of sweet potatoes. 

Georgia peaches are known everywhere, and 
the state stands second to California in the 
number of bushels picked. Other fruits of less 
importance are apples and pears. Pecans 
flourish both on the coast and in the inland 
counties, Georgia ranking third among the 
states in their production. Peanuts are an 
important crop, in the production of which 
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A new view of Victory Drive, a palm-lined boulevard, bordering the city for 
three miles. 2 7«(7 
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THE FACTORY 

Cotton 

Lumber, Timber 
Fertilizers 
Food Preparations 
Cars CoTistructlonPepair^ 
Cottonseed Qil,Cdce l Meal 
Printing, Publishing 
PkningMill Products) 
Turpentine, Roam 
Kbit Goods 
Foundry, Machine 5hop 
Bread, Bakery 
Flour, Feed 
Slaughter ing,Meat Packing 
Furniture 
Men’s Clothing 
Flavoring Extracts, syrups^ 
Marble, Stone 
Beverages 
Bags, Other ThanPaper 
Cky Products 
Ice, Manufactured 
Confectionery 
Mattresses, Bed Spiingsfu 
Peanuts 

Gas, Manufactured 
Wood Preserving 
Patent Medicines 
Ice Cream 
IWoolen Goods 


PRODUCTS CHART 

Millions of Dollars Annually 
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THE GUARRY 

Clay, Raw 
Stone 

Cky Products 

THE FARM 

C Wheat 
C Potatoes 
q Watermelons 
Horses and Colts 
CH) Sugar Cane 
^Pecans 
Eggs 
Peanuts 
Oats 

Poultry Raised 
Peaches 
Sweet Potatoes 
Hay 

Tobacco 
Swine 

Dairy Products 
Cottonseed 
Cattle 
Mule® 

Corn 
Cotton 


Georgia usually ranks among the first four 
states. 

In the mountainous portion of the state, 
there is an abundance of pasturage for cattle, 
and hogs are numerous in the wooded districts. 

In all, two-thirds of the land of Georgia is 
called farm land, but only about one-half 
of this is actually cultivated, much of it being 
in forests. Many of the smaller farms are 
operated by negroes, either owners or ten- 
ants, and there has been a remarkable de- 
velopment along agricultural lines among the 
colored people of the state in recent years. 

Forests. Reference has been made above to 
the extensive forests of Georgia. These are to 
be found in every part of the state, but their 
composition differs in different localities. The 
Song of the Chattahoochee , quoted here, de- 
scribes accurately the northern forests: 

The hickory told me manifold 
Fair tales of shade; the poplar tall 
Wrought me her shadowy self to hold; 

The chestnut, the oak, the walnut, the pine, 
Overleaning with flickering meaning and sign, 
Said, “Pass not, so cold, these manifold 
Deep shades of the hills of Habersham, 

These glades in the valleys of Hall” 


In the southern part, on the other hand, the 
forests are chiefly of the famous Georgia pine, 
the most important tree of the state. 

There are almost 240,000 acres in national 
forests. A state board of forestry was created 
in 1921, and attempts are being made to con- 
serve the forest lands of the state in an 
effort to remedy earlier, wasteful methods of 
lumbering. 

Mining. Georgia is particularly fortunate in 
having abundant water power in certain 
sections, as its supply of coal is not extensive, 
and only a few hundred thousand tons are 
mined each year. Indeed, the mineral wealth 
of The state is not great, Georgia ranking usually 
thirty-seventh in mineral production. The 
chief mineral products are granite, barytes, 
clay, bauxite, iron ore, and marble. The mines 
at Attapulgus, in the southwest comer of the 
state, furnish about forty per cent of the ful- 
ler’s earth used in the oil refineries of the 
country. The marble that is found in the 
northwestern part of the state is the purest 
and whitest produced in the United States; 
from it have been built the state capitols of 
Rhode Island, Minnesota, Kentucky, and 
Arkansas, and the Corcoran Art Gallery and 
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the Pan-American Building, at Washington. 
From this great vein, from which the Indians 
dug marble for their corn-grinding mortars, 
an immense cube of marble weighing seventy- 
six tons (one of the largest blocks ever quarried) 
was shipped to Chicago for the great Bucking- 
ham Memorial Fountain (see Chicago). 

Manufactures. Excellent water transpor- 
tation and water power of almost unlimited 
possibilities combine to make this one of the 
foremost industrial states of the South. Cheap 
water power is playing its part in transforming 
Georgia from a purely agricultural state to an 
industrial section. After one season in which 
power ran short, the hydroelectric systems of 
Northern Georgia and Alabama were linked 
for mutual service. In 1927 the throwing of a 
switch at the Carolina-Virginia line opened 
up the world’s greatest interconnection of 
electric power, joining the great Southern 
plants with the Northern, to the advantage 
of communities and industries as far south as 
Mobile and as far west as Chicago. All com- 
panies operate independently, but stand ready 
to furnish power to each other as may be 
needed. 

It would almost be possible, by a study of 
the other industries of Georgia, to assume what 
the chief manufacturing enterprises must be. 
The state is a great cotton producer, and cot- 
ton goods rank ahead of any other manu- 
factured product in value. 

Pligh in value is the manufacture of cotton- 
seed oil, now largely used as a salad and cooking 
oil. The meal, left after the extraction of the 
oil, is used as cattle feed or fertilizer. The 
manufacture of fertilizer is third on the list 
of the state’s valuable manufactures, and 
Georgia leads all the states in this product. 

A large percentage of the state is forested, 
much of it with the quick-growing Georgia 
pine, and lumber and timber products are 
fifth in value. At one time it seemed that 
wasteful methods of timbering had checked 
the production of naval stores, but modern 
methods of manufacture are overcoming former 
handicaps, forests are being regrown, and 
Georgia again leads the states in the manu- 
facture of rosin and turpentine. 

Transportation and Trade. That Georgia 
is not dependent for transportation upon its 
large number of navigable rivers is proved 
by the fact that its greatest city, Atlanta, 
the “Gate City of the South,’’ is not on or 
near a waterway. Indeed, the rivers are being 
less used for transportation as the railroad 
mileage increases. There are at present in the 
state about 7,000 miles of railway, the Central 
of Georgia, the Southern Railway System, 
the Seaboard Air Line, and the Atlantic Coast 
Line having the greatest mileage. Among the 
other railways serving the state are the Georgia; 
the Atlanta & West Point; the Louisville & 


Nashville; the Nashville, Chattanooga & Saint 
Louis; and the Atlanta, Birmingham & Coast 
railways. Atlanta, Savannah, Augusta, Macon, 
Columbus, Athens, Albany, and Waycross have 
become important railroad towns, and Savan- 
nah is also one of the chief seaports of the 
South. In the harbor of the city, the United 
States government has excavated a channel 
twenty-six feet deep. 

The commerce of Georgia with the other 
states is large, chiefly owing to its production 
of cotton and marble; for, while the manufac- 
ture of cotton products is ever increasing, by 
no means all the raw material is used in the 
state. Cotton goods, too, are exported, as well 
as lumber and other forest products, while the 
imports consist of those articles not manu- 
factured within the state, and food products 
not raised locally with profit. 

Government. Georgia is governed under a 
constitution which dates from 1877. 

The executive department of the govern- 
ment is in the hands of a governor, secretary of 
state, comptroller, treasurer, attorney-general, 
commissioner of agriculture, state superin- 
tendent of schools, state geologist, and state 
librarian, all of whom are elected for two 
years. After he has served two terms con- 
secutively, the governor may not be reelected 
for four years. 

The legislative department consists of a 
house of representatives and a senate, the lat- 
ter body having fifty-one members and the 
former 206. Members of each house are 
elected for two years, and the legislature holds 
annual sessions of not more than fifty days. 

The judicial power is vested in a supreme 
court consisting of a chief justice and five asso- 
ciates, chosen for six years by popular vote; 
a court of appeals composed of three members, 
also elected by the people for a term of six 
years; and superior courts, which are held in 
each judicial district. There are also courts 
of ordinary, justices of the peace, and solicitors- 
general for each judicial district. 

History. Georgia, which was named for 
George II of England, was the most southerly 
of the thirteen original colonies. Its territory 
was explored in 154.0 by De Soto, and in 1562 
the Frenchman, Ribault, sailed along its 
shores. The Spaniards, seeking everywhere 
for gold, sank their mines in its mountains, 
and though they found no gold, they discovered 
traces of other metals sufficient to lead them 
to oppose the efforts of the English to seize 
the land, for Georgia was a part of the original 
Carolina grant. 

Colonial Period . In 1732 the British govern- 
ment ceded the territory to a company or- 
ganized to “establish the colony of Georgia in 
America,” and very early in the next year, 
James Oglethorpe landed with his first colo- 
nists. His object was to found a settlement 
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QUESTIONS ON GEORGIA 


(An outline suitable for Georgia will be found with the article “State.”) 

What are “naval stores/’ and to what extent are they produced in Georgia? 

Why was the readmission of Georgia to the Federal Union, after the War of 
Secession, delayed until 1871? 

What are the principal railroads that serve the state, and the extent of the rail- 
road mileage? 

Name two great memorials commemorating the War of Secession in this state. 

Why does the fact that there are many streams with a rapid fall mean more to 
Georgia than it would to Pennsylvania? 

Discuss briefly the dependence of Georgia’s manufacturing industries upon its 
natural resources. 

Who was chiefly responsible for the strong Union sentiment that existed in the 
state at the outbreak of the War of Secession? 

What notable religious teachers visited the colony in its early days? 

If Georgia’s chief crop were destroyed, who besides the planters would suffer? 
Would it make much difference outside of the state? 

Give an account for a popular name that is applied to the state and one that 
is applied to its capital. 

What were the chief Indian tribes of the territory? What was the cause of the 
friction between them and the white inhabitants? 

What makes the educational problem a difficult one in this state? What attempts 
are being made to solve it? 

Name two manufactured products in which Georgia leads ail the states. 

If you should suddenly open your eyes in a Georgia forest, how would you know 
whether you were in the northern or the southern part of the state? 

What brought about a change for the worse in the condition of the colony about 
1749? 

What state of the North bears a popular name much like that of Georgia? How 
do the two states differ as to the character of their population? 

What two rivers of the state receive a new name as soon as they cross the bound- 
ary? 

How large a part of the so-called farm land is actually under cultivation? Is the 
remainder mere waste land? 

Who founded the colony of Georgia? How did it rank among the original col- 
onies as to age? For whom was it named? 

How many cities have more than 50,000 people? Is the tendency of the inhab- 
itants toward the farm or toward the city? 

What fruit raised in Georgia is famous throughout the country? 

Who was the first white man to explore the territory? What was the aim of the 
Spaniards in establishing settlements? 

How many states are larger than Georgia? How many of these are cast of the 
Mississippi? 

Why has the tendency been of late toward diversified farming rather than to- 
ward an increase in cotton production? 

What sort of a region is Okefenokee Swamp? 

For what mineral product, used by the Indians, is Georgia famed to-day? Name 
another which is of value to the oil-refining industry. 

What well-known character in fiction was created by a Georgian author? 

What is the state flower? 

How many states raise more cotton? 
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where poor debtors from England, and Protes- 
tants who had been driven by persecution from 
Europe, might find a refuge. Savannah was 
established in 1733, but even under its liberal 
government the colony was not exceedingly 
prosperous. The Spaniards of the neighboring 
territories never ceased their aggressions, and 
in 1740 the Georgian colonists were involved 
in actual war with them. 

Oglethorpe returned to England in 1743, and 
affairs in the colony became increasingly worse. 
Slavery and rum, which by the original rules 
of the colony were forbidden, were introduced 
in 1749. In 1763 the charter of the colony 
expired, and the colony was organized as a royal 
province under the control of the British Par- 
liament. If left to itself, Georgia would have 
continued quietly under this rule, for there 
was little cause for complaint given; but the 
spirit of the other colonies affected it also, 
and it sent delegates to the Continental Con- 
gress. During the War of the Revolution that 
followed, Georgia bore its part, and as a result 
suffered at the hands of the British. 

Early Years of Statehood. In 1778 Georgia 
ratified the Articles of Confederation, and ten 
years later was among the first to ratify the 
Federal Constitution. The most pressing ques- 
tions in these early years of statehood con- 
cerned the Creek and Cherokee Indians, who, 
during most of the history of the colony, had 
been distinctly unfriendly. Control of the In- 
dian lands was eagerly sought, and in 1802 the 
state gave up to the Federal government all 
its territory west of the Chattahoochee, in re- 
turn for the promise that the title of the land 
should be gradually taken away from the In- 
dians and vested in the state. This compromise 
did not settle the matter, however, and at inter- 
vals open warfare broke out, while conflicts be- 
tween the state and Federal governments were 
frequent. But in 1832 the Creeks were driven 
out, and six years later, the last of the Chero- 
kees were removed from the territory. 

War and Reconstruction , Though Georgia 
was industrially as dependent upon slave labor 
as were the other Southern states, and though 
it held most firmly to the conviction that the 
Federal government had no right to prohibit 
slavery in a territory or to refuse admission to 
a slave state, there existed a strong senti- 
ment in favor of the Union. The leader in this 
was Alexander H. Stephens, one of the strong- 
est and most capable men that the South de- 
veloped during the war period. Despite his 
efforts, however, the election of Lincoln was 
followed by the calling of a convention, which 
on January 19, 1861, passed an ordinance of 
secession, 208 delegates voting for it and 
eighty-nine against it. 

During the war, Georgia was the scene of 
important military operations (see War of 
Secession), including Sherman's march “from 


Atlanta to the sea,” and few, if any, of the 
states suffered more. Four-fifths of the public 
property, it was estimated, was destroyed dur- 
ing the raids of the Northern forces, and the 
commercial depression that followed was very 
serious. Nor did the reconstruction policy 
inaugurated by President Johnson better mat- 
ters. Carpetbaggers (which see) gained con- 
trol of the government, and the wealth of the 
state was wasted in reckless speculation and 
in frauds. Within three years the public debt 
was increased from $5,000,000 to $16,000,000, 
and the accusations of embezzlement against 
men in high government positions were not 
in all cases unfounded. The ordinance of 
secession was repealed and a new constitution 
adopted, but Congress, as was natural under 
the circumstances, objected to the attitude of 
the state toward the negroes, and set up mili- 
tary rule; and not until the beginning of 1871 
was the state finally readmitted. 

Recent Development. The history of the 
state since the Reconstruction period has been 
largely one of progress and development of 
the abundant resources. The growth in manu- 
factures, considerable as it is, has but begun, 
and the industrial future of the state appears 
most promising. 

Politically, Georgia has been since 1871 al- 
most uniformly Democratic, though between 
1890 and 1898 the Populists gained a strong 
influence. Recent legislation has dealt with 
workmen's compensation, child-labor regu- 
lation, and acts to encourage cooperative 
marketing, purchase of agricultural machinery, 
and cooperative financing. m.l.d. 

Other Items of Interest. Near Savannah there is 
a government bamboo plantation which was started, 
about 1890, from a single shoot. From this planta- 
tion the United States Department of Agriculture 
ships thousands of plants throughout the South and 
Southwest. 

Among the famous sons and daughters of Georgia, 
the two best known arc the poet, Sidney Lanier, 
and Joel Chandler Harris, creator of “Unde Remus.” 

The first Girl Scout troop was formed in Savannah 
in 1912. 

Each year at Fort Valley is celebrated the Peach 
Blossom Festival. From far and near, people come 
to see the orchards in blossom and the pageant which 
celebrates the bringing of the peach from its original 
home in the East. 

Dr. Crawford W. Long, a Georgian, was the first 
surgeon to use ether as an anesthetic, employing it 
in an operation performed in 1842 (sec Long, Craw- 
ford W.). 

The timbers for the keel of the Constitution came 
from Georgia. 

Related Subjects. The following articles in these vol- 
umes will help the reader to gain a more detailed knowledge 
of the state of Georgia: 

CITIES AND TOWNS 

In addition to the following cities which appear in their 
order in these volumes, others are located [on the back of 
the state map; 
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Atlanta 

Augusta 


Corn 

Cotton 

Lumber 

Marble 

Nut 


Columbus 

Macon 

Savannah 

LEADING PRODUCTS 
Peach 
Peanut 
Sugar Cane 
Turpentine 
Watermelon 


Chattahoochee 


RIVERS 

Savannah 


SURFACE FEATURES 

Appalachian Mountains Piedmont Region 

Blue Ridge Stone Mountain 


GEORGIA, for centuries celebrated for the 
unusual beauty of its women and the strength 
of its men, is a small country lying east of 
the Black Sea, with the present Azerbaijan 
and Armenia as eastern and southern neigh- 



LOCATION MAP 

Georgia's position in the Transcaucasian Federation 
of Soviet Republics. 

bors; it is now politically allied with them. 
The section, with frequently changing bound- 
aries, has had an authentic history since the 
days of Alexander the Great. It was vassal 
territory to the king of Armenia in the second 
century; the Arabs conquered it later and 
forced a Mohammedan rule upon the people; 
Russia took it in 1798, after a virtual pro- 
tectorate covering about 300 years, beginning 
in 1492, when the little state needed a strong 
friend during a war between the Persians and 
the Turks. 

When the Russian Empire fell, in 1917, 
Georgia proclaimed its independence and 
established a republic, but the succeeding 
communist government of Russia brought it 
under nominal subjection, and Georgia em- 
braced bolshevism. In December, 1921, the 
young republic was incorporated with Armenia 
and Azerbaijan into the Transcaucasian Social- 
ist Federated Soviet Republic, allied to the 
Union of Socialist Soviet Republics (Russia). 

Georgia proper has an area of 25,520 square 
miles, and a population of 2,400,000. The 
capital city is Tiflis; the port of the country is 
Batum. These are the only towns of impor- 
tance. 


Batum, on a magnificent harbor on the eastern 
shore of the Black Sea, is one of the great petroleum 
ports of the world. It is also a large shipping point 
for wheat and manganese ore. In 1921, because of 
common interests of various Soviet states in Southern 
Russia, it was made a free port (see Free Ports). 
Population 50,000. 

Tiflis, the capital of Georgia and of the Transcau- 
casian Soviet federation, is located south and east 
of the center of the country. It is also the intellectual 
center of the federation, for it has a university, es- 
tablished in 1918, which has had a splendid growth. 
There is a typically Oriental quarter of the city, but 
in progressiveness, the modern part equals any other 
city of its size in its part of the world. There is 
railway connection with Batum. Population, 293,000. 

GEORGIAN, jor r ji an, BAY, former^ called 
Lake Manitoulin, an arm of Lake Huron, 
lying wholly in the province of Ontario. It 
extends eastward from Lake Huron, from 
which it is almost completely shut off by 
Manitoulin and other islands, and by the 
Bruce Peninsula. Between Manitoulin Island 
and the mainland, on the north, is the North 
Channel, a picturesque little strait, with rocky 
bluffs along the shore. The eastern shores of 
the bay are low and rocky, but on the north 
they are high and bold, like the north shore 
of Lake Superior. The most striking feature of 
the bay is the vast number of small islands, 
said to exceed 20,000, which dot its waters. 
The attractiveness of these islands for summer 
homes and hotels is drawing a rapidly increasing 
number of temporary residents, with the result 
that Georgian Bay is perhaps best known as a 
summer resort. 

Georgian Bay is about 120 miles long and 
fifty miles wide, and in many places exceeds 
300 feet in depth. Numerous rivers empty 
into it, chief among them being the French, 
from Lake Nipissing; the Muskoka, from the 
chain of lakes of that name; and the Severn, 
from Lake Simcoe. The Trent Canal, com- 
pleted in 1918, connecting Lake Simcoe with 
Talbot River and thence by a chain of lakes 
with Trent River, provides a through water 
route from Georgian Bay to the Bay of Quinte 
on Lake Ontario. The Canadian government 
has under consideration the construction of a 
Georgian Bay Ship Canal, to connect the 
northeastern section of the Bay with Montreal. 
See Canada (Transportation). 

GEORGIA, Strait of. See Juan de Fuca. 

GEORGIA SCHOOL OF TECHNOLOGY. 
See Georgia (Education). 

GEORGIA STATE COLLEGE FOR WO- 
MEN. See Georgia (Education). 

GEORGIA STATE TEACHERS’ COLLEGE. 
See Georgia (Education). 

GEORGIA STATE WOMEN’S COLLEGE. 
See Georgia (Education). 

GEORGICS, jor' jiks. See Vergil. 

GERANIUM, je ra' ni um. The plants whose 
fragrant foliage and brilliant blooms of red or 
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pink make them such popular indoor flowers 
are really species of Pelargonium , native to 
South Africa and Australia. Species of the 
genus Geranium are not cultivated to any ex- 
tent, and when the indoor gardener talks about 
her winter-flowering geraniums, she is refer- 
ring to what botanists call pelargoniums. 
Geraniums, so-called, are widely grown in the 
home because they adapt themselves readily 
to conditions found in the ordinary living 
room. They are also successfully grown in the 
garden. They root readily from slips, those 
for summer blooming being taken from plants- 
in early spring, and those for winter flowering, 
from fall plants. Care must be taken not to 
have the soil too rich, as an excess of fertilizer 
will cause too much leafage. Geraniums need 
plenty of sunshine and enough water to keep 
the roots moist. It is injurious to their growth, 
however, to have standing water about the 



THE GERANIUM 

As a house plant. 

roots. The plants should be cut back and 
shaped when potted for winter growth, as 
otherwise they will become too tall and ragged- 
looking. 

Under cultivation, many different forms of 
geraniums have been developed, with variations 
in size and coloring of the blossoms, and in the 
markings, texture, and fragrance of the leaves. 
In California and other places with similar 
climatic conditions, the plants grow to the 
size of a bush or extensive vine* There are 
four recognized geranium groups, namely, ivy, 
scarlet horseshoe , Lady Washington 3 and rose . 


The ivy-leaved are favorites for winter boxes. 
Leaves of rose geranium are often used to 
flavor jellies. 

Several wild species belonging to the genus 
Geranium are popularly called cranesbill be- 



WILD GERANIUM 

Cranesbill. 


cause of the shape of the fruit. The herb 
Robert is a wild species that has been used 
medicinally as an astringent. b.m.d. 

Scientific Names. These plants all belong to the 
geranium family, Geraniaccae . The cultivated forms 
are derived especially from Pelargonium peltatum, 
P. zonalc , and P. inquinans. The common cranesbill 
of the United States and Canada is Geranium ma- 
culatum. The herb Robert is G. robertiannm * 

GERARD, James Watson (1867- ), an 

American diplomat who was called upon^ to 
represent his country in one of the most critical 
periods of its history. In 1913 he was appointed 
ambassador to Germany by President Wilson; 
the following year saw the great powers of 
Europe engaged in the World War, in the 
course of which the relations between Germany 
and the United States became repeatedly 
strained, as a result of the German submarine 
policy. Throughout the period when the two 
nations were attempting to come to an under- 
standing through diplomatic correspondence, 
Gerard conducted his office with admirable 
skill and tactfulness. In February, 19x7, when 
President Wilson severed diplomatic relations 
between the two countries, he was recalled. 

Gerard was bom in Geneseo, N* Y., and was 
graduated from Columbia University (1900) 
and Columbia Law School (1902)* For three 
years, from 1908 to 1911, he served as associate 
justice of the supreme court of New York. In 
19x4 he was an unsuccessful candidate for 
United States Senator. He is the author of 
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My Four Years in Germany and Face to Face 
with Kaiser ism. 

GERHARDT, Paul (1607-1676), the most 
noted writer of hymns in the German Lutheran 
Church. He was bom in Saxony, and became 
dean at the Church of St. Nicholas in Berlin, 
in 1657. He attempted to bring about a union 
of the Lutheran and Reformed churches, in 
opposition to the Elector Frederick William, 
and was banished in 1666 from Brandenburg. 
He was pastor at Llibben during the last seven 
years of his life. 

GERMjjwm, in its broadest sense, the term 
applied to the earliest stage in the growth of 
a living organism. For example, the botanist 
calls the embryo of a seed the germ of the 
plant, and the sprouting of the seed is known 
as germination . In popular language, the terms 
bacteria and germs are used synonymously 
when reference is made to the minute organisms 
which cause most of the human diseases. r.h. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Bacteria Embryo 

Disease Germination 

GERMAN ARMY. See Army, subhead. 

GERMAN EAST AFRICA, a German colony 
until 1917, during the World War. It is now 
Tanganyika Territory (which see). 

GERMANICUS CAESAR. See Tiberius. 

GERMANIUM. See Chemistry (Elements). 

GERMAN LANGUAGE, one of the great 
languages of the world, spoken by about 80,- 
000,000 people. Within the German republic, 
over ninety per cent of the inhabitants use 
some form of German speech, while in Austria 
and in Switzerland there are millions of Ger- 
man-speaking people. To those unacquainted 
with it, German is not a musical language, 
owing to its guttural sounds, and those who 
are accustomed only to English find it difficult 
to master German because of its very different 
sentence order, its inflections, and its custom 
of building compound words by merely joining 
together simple ones. The very characteristic 
tendency to place some verb form at or near 
the close of the sentence was described by 
Mark Twain in the words, “The German dives 
into the Atlantic of his sentence and comes up 
on the other side with a verb in his mouth.” 
As for the custom of word-building, those who 
speak other tongues may well be envious, for 
in German it is possible to express in one ad- 
jective an idea for which another language 
would have to make use of cumbersome 
phrases and clauses. What other language, 
for instance, could achieve such a triumph 
as “the with-great-pleasure-a-large-red-apple- 
eating child”? 

German is much more nearly phonetic than 
is English; that is, it has fewer silent letters 
and fewer variations in the sounds of letters. 


If a learner has mastered thoroughly the sound- 
value of every German vowel, consonant, and 
diphthong, he need not fear to pronounce any 
word he sees, for it is almost certain to be 
sounded just as it is written. Especially rich 
in synonyms, German affords opportunity for 
most exquisite effects in word-choice, and no 
language better fulfills the demands of the 
orator and the poet. 

Historical. The term German includes two 
branches, the High German and the Low Ger- 
man, but only the former is considered here, 
the latter having special treatment under the 
heading Plattdeutsch. The growth of the 
German language has been a gradual devel- 
opment through three periods, the Old High 
German (700-1 100), Middle High German 
(1100-1500), and Modern German, from 1500 
to the present time. In the earlier periods, 
each section of the country spoke a different 
dialect and no attempt was made at unifying, 
but when German became the official language 
of the imperial court, the particular dialect 
spoken there came to be looked upon as supe- 
rior to the others. Its use spread in official 
circles, and by the beginning of the Modern 
German period, this one branch was so much 
more commonly understood than any other 
that it was the natural one for Luther to use 
when he came to translate the Bible. Fre- 
quently, it is stated that Luther gave to the 
German language its literary form, but this is 
not true. It had practically crystallized before 
his time, but he helped very decidedly to 
widen the knowledge of it. Every German 
who wanted to read his Bible had to know 
the particular dialect in which it was written. 

To-day there are numerous dialects in Ger- 
man, as there are in most languages spoken by 
a very large number of people, but the lan- 
guage of books is the same wherever German 
is used. 

GERMAN LITERATURE. As English liter- 
ature runs back into the old Anglo-Saxon, so 
German grew gradually out of the medieval 
Gothic, and at approximately the same period; 
but distinguished names do not appear in the 
history of German literature nearly as early 
as in the English. The three greatest writers 
England has produced — Shakespeare, Milton, 
and Chaucer — all lived early in its literary 
history, but before the beginning of the eigh- 
teenth century Germany had only one author 
of first rank, and that was Martin Luther. 
Though German literary achievement has thus 
been crowded into a comparatively brief period, 
it is worthy to rank with that of any other 
great nation. No scholars are more profound 
than those of Germany, and from no other 
country have so many systems of philosophy 
been issued; no poets are more exquisitely 
lyrical than the Germans, and German songs 
are sung the world over; while in Goethe, 
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Germany has one master who stands with the 
few dominant literary figures of the world. 

Early Period. As in most countries, litera- 
ture began in Germany with the songs of the 
minstrels, the sagas of great heroes. These 
were written, or sung, rather, in various dia- 
lects and were merely local in their appeal, 
for Germany was not in those early times a 
nation, but a group of little, warring states. 
But a national feeling was being born, and 
every emperor who did anything to unite the 
severed states, or to increase German power 
at the expense of some other country, was 
helping to give it life. With the birth of a 
national spirit, there came into being in the 
early thirteenth century the great national epic, 
the Nibelungenlied . This was not the product 
of a single poet or a single time, but was woven 
of the ballads and folk tales of innumerable 
minstrels of the centuries that were past. The 
spirit of the Crusades was abroad, and the love 
of chivalry was voiced by the German Min- 
nesingers, who correspond in a measure to the 
troubadours of France. 

In time, this first spontaneous outburst of 
song died away, and poetry became more 
stilted and artificial. The Meister singers took 
the place of the Minnesingers , and the commer- 
cial spirit of the times made itself felt, even 
through the poetry. 

The Reformation Period. An upheaval was 
preparing which should both startle men's 
minds into keenness and banish artificiality— 
the great Protestant Reformation. Luther is 
the commanding figure of this period in its 
literature as in its history, and his translation 
of the Bible was the one truly great work 
handed down by it to later times. Of literature, 
in the sense of easy and graceful tales or serious 
writing, there was practically none; everybody 
was interested in some phase of the Refor- 
mation and cared more to advance that cause 
than to produce matter that was formally cor- 
rect. Even the chief poet of the era, the pic- 
turesque Meistersinger, Hans Sachs, sounded 
the aggressive spiritual note in his songs. From 
the close of the Reformation period to the be- 
ginning of the eighteenth century, little that 
was noteworthy was produced. The Thirty 
Years’ War so exhausted the country that the 
people had no heart for literature. 

From the Eighteenth Century to the Present. 
It seems little short of marvelous to turn from 
such dearth of literary accomplishment to the 
richness of this later period. As the country 
recovered from the disastrous effects of the 
Thirty Years’ War, a new feeling of nationality 
began to awaken, and this was intensified by 
Frederick the Great and his achievements in 
the Seven Years' War. This powerful ruler 
gave no special encouragement to German 
literature, but it grew up about him and actu- 
ally hdped him in his work of building up a 


real Germany, with Prussia as a center. The 
technique of poetry improved much in the 
hands of Klopstock, the first master of the mod- 
ern German lyric; the new spirit of freedom 
and expansion found expression in Wie- 
land; German drama rose to fresh heights with 
the production of Lessing's great plays; and 
almost every field of German thought felt the 
influence of Herder. 

But the real Golden Age of German letters 
was yet to come, though it was near at hand; 
for Goethe and Schiller were born near the 
middle of the eighteenth century, and with 
them, German literature reached its great 
height. Few nations can present so perfect a 
type of the universal genius as was Goethe, and 
his influence is still felt in every literature of 
Europe. Contemporaneous with the great 
two, or slightly later, was a group of men 
distinguished in every field. Kant, Fichte, 
Schelling, Uhland, Jakob and Wilhelm Grimm 
— these were but a few of the names that made 
the era illustrious. As in France, Romanticism 
had its day, with Jean Paul Richter at the head 
of the movement, and though its excessive 
emphasis on idealism and fantastic imagination 
defeated its own purposes and brought about 
its decline, it had succeeded in modifying per- 
manently the formal classicism. 

In the period following that of Goethe, the 
most important figure in German literature was 
Heine, influential in many departments, but 
supreme in that of lyric poetry. The second 
quarter of the nineteenth century was a time 
of political and social unrest in Germany, and 
much of the literature produced, whether it 
was poetry, fiction, or drama, had some cause 
to advance. Since the establishment of the 
German Empire in 1871 as one of the great 
powers of Europe, literary development has 
been steady, and in any list of writers of high 
rank a number of Germans would have to be 
mentioned. To enumerate these is impossible 
here, but any treatment of German literature 
would be incomplete without the mention of 
the two great dramatists, Sudermann and 
Hauptmann. 

The gigantic World War inspired a flood 
of patriotic writing, and out of Germany there 
came the poem which critics agree in calling 
the one really great expression of the war 
spirit — Lissaucr's Hymn of Hate . Its author 
afterward apologized for its bitter feeling, 
and the German government disavowed its 
attitude, but from a literary point of view it 
far surpassed other poems called forth by the 
great struggle. The experience of the German 
people during the Armistice and under the 
republic naturally brought forth many works 
of a controversial nature, but creative litera- 
ture was again being written within a decade 
after the war closed. The biographies of Emil w 
Ludwig especially deserve mention. 




Two Scenes from Faust. Mephistopheles tempting Faust with the beauty of Marguerite. At right, Marguerite in penitence before the statue of the Virgin. 
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Related Subjects. The great leaders in German litera- 
ture whose biographies are to be found in these volumes 
are listed at the close of the articles Drama; Novel; 
Philosophy; Poetry. The reader is also referred to the 
following articles: 

Faust Minnesingers 

Mastersingers Nibelungenlied 

GERMAN MEASLES. See Measles. 

GERMAN POLICE DOG. See Police 
Dog. 

GERMAN REFORMED CHURCH. See 
Reformed Church. 

GERMAN SILVER. Much of the so-called 
silverware used on the table consists of a yel- 
lowish metal that has been coated or plated 
with silver. When new, this ware has the 
appearance of solid silver, but the plate wears 
off by use, and the yellow metal is revealed. 
This metal is an alloy of copper, nickel, and 
zinc, in proportions of two parts copper to one 
part nickel and one part zinc, and is known on 
the market as German silver , or nickel silver. 


The proportions of copper and nickel vary, 
to adapt the alloy to different purposes. When 
it is designed for making casts and candle- 
sticks, a little lead is added. The addition of 
iron or steel makes the alloy harder, whiter, 
and more brittle. German silver is harder than 
silver and takes a good polish, but it is easily 
tarnished. Vinegar and strong solutions con- 
taining salt form poisonous compounds with it, 
and tableware from which the silver has been 
worn away should not be used with such liquids 
or with fruit. See Nickel; Alloy. 

Derivation. The name German silver was applied 
to this alloy because it was first made in the town of 
Ilildburghausen, Germany. 

GERMAN SOUTHWEST AFRICA, a great 
territory belonging to Germany until the 
second year of the World War (1915). It is 
now officially Southwest Africa (which see). 

GERMANTOWN, Battle of. See Rev- 
olutionary War in America. 




ERMANY, known until November 
9, 19x8, as the German Empire, and recognized 
as the greatest monarchy in the world, became 
on that day a republic, following the abdication 
of the emperor. This historic incident was the 
final event in the existence of the empire; two 
days later, a new republican government 
brought hostilities to an end by requesting an 
armistice, and terminated more than four 
years of the most awful destruction of human 
life and property in all history. 

On the ruins of the empire the Germans be- 
gan the reconstruction of their new nation, , 
the German Republic (Deutsches Reich). 
Restoration of peace did not end trouble in 
the unhappy country; it was yet to experience 
trials which threatened its existence. It was 
beset with conspiracies to effect the return of 
monarchical government, communistic upheav- 
als, and hunger revolts as a result of nearly 
five years of blockade. Its monetary system 
was practically destroyed, for the value of the 
mark, the unit of the system, reached so low a 
point that a trillion paper marks, formerly 
worth $238,000,000,000, could be purchased 
for about twenty-four cents in United States 
or Canadian paper currency, or about one 
shilling English money. 


The peace terms imposed by its former 
enemies put upon the people a tremendous 
burden of debt, which will require many years 
to liquidate. Any one of the disastrous after- 
maths of war might have destroyed the best- 
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y intentioned government, but the wisdom of the 
! men in control of Germany's destinies, es- 
pecially President Friedrich Ebert, who showed 
high qualities of statesmanship, overcame 
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Teterow 


.C 

D 

G 

E 

E 


Teutoburger Wald (mts ) B 


Thuringia (state) 

Tilsit, 45,309 
Tonmng 
Torgau, 13,4 32 
Travemunde 
Trave River 
Treptow 
Treves, 53,048 
Tubingen, 19,969 
Tuttlingen, 15,807 
Uckermunde. 
Uffenheim 
Ulm, 55,967 . 

Ulzen, 11,564. 

Unter See (lake) .. 
Usedom Island 

Vacha 

Varel 

Vechta 

Vegesack 

Verden .... 

Villingen, 12, 44 1 
Vilm See (lake) . . . 

Vils River. . . 

Vogels Berg (mt.) 
Walchen See (lake). 
Wald, 26,006 
Waldeck (state), 66,432 
Waldenburg, 37 , 1 42 . 

Waldkirch 

Wangerroog (island) 
Wapper River . 

Warburg 

Wamemunde 

Warnow River, . , , 

Warstein 

Wartburg 

Warthe River. .... 

Wehlau 

Wcidcn, 17,702. . . 
Weimar, 37,848. . . 
Wcis.se nburg . . . 
Weissenfols, 33,617 

Weissensee 

Werre River 

Wertach River. ... 

Wertheim 

Wesel, 22,153 

Weser River 

Westerland 

Westphalia (province) 

4,488,115, 

West Prussia * Posen 
(province), 326,881. 

Wetter River 

Wetzlar, 

Wiesbaden, 97,786. . , 

Wildbad 

Wilhclmshaven , 38,976 

Wilhclmshohe 

Wismar, 25,127. 

Witten, 37,566 

Wittenberg, 22,563, , . 
Wittenberge, 24,489. , 

Wittingen 

Wittlich. . „ 

Wittsfcock 

WolfenbutUd, 18,158. 

Wolgast 

WolUn 

Wollin Island 

Worlds 

Worms, 44,972. ...... 

Wumme Rivet » , 

Wurm See (lake), . . . . 
Wurttemberg (state) . 
Wurzburg, 87.055... . 

Wurzen, 17,230 

Zeltz, 32,670 

Zell (Baden) 

Zell (Rhenish Prussia) 

Zerbsfc, 18,556 

Zingst Island. 

Zitt.au, 34,190 

Zoradorf. 

ZwelWkem]4453o, 
Zwickau, 69,189,.,..*. 
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crisis after crisis ; in fewer than ten years, the 
republic had justified the hopes of its friends, 
and had in great degree reinstated its people 
in the friendly regard of the world. 

What Germany Comprises. The German 
Empire was not a unit, with divisions merely 
for purposes of local government, as was Rus- 
sia under the czars; nor was it, like the United 
States, a union of commonwealths of equal 
rank and with equal powers and privileges. 
It was made up of kingdoms, grand duchies, 
duchies, principalities, and free cities — twenty- 
six states in all. In the republic there are 
eighteen political divisions, or territories, called 
lander ; these, with their areas and populations, 
are listed below. The Saar Valley, which was 
placed under foreign control for fifteen years 
by the victorious Allies, with its future to be 
determined by a plebiscite, is included in the 
list; it lies partly in Prussia and partly in 
Bavaria: 


Division 

Area 

Popula- 

tion 

(1925) 

Prussia (excluding the Saar) 

112,628 

38,054,172 

Bavaria (excluding the Saar) . 

29,343 

7,379,594 

Wurttemberg. 

7,532 

2,579,453 

Baden . . . ... 

5,Sig 

2,312,462 

Saxony . . 

5,789 

4,996,138 

Mecklenburg-Schwerin . 

5,069 

674,41^ 

Thuringia 

4,527 

609, 300 

Hesse . 

2,970 

1,347,295 

Oldenburg . . . ... 

2,480 

545,749 

Brunswick 

1,418 

501,675 

Mecklenburg-Strelitz 

t , 1 3 1 

110,371 

Anhalt 

888 

351,485 

Lippe 

469 

i 63,577 

Waldeck 

408 

55,750 

Schaumburg-Lippe 

13* 

48,044 

Hamburg 

160 

1,152,489 

Lubeck 1 

115 

127,971 

Bremen 

99 

338,846 

German Republic (excluding the 



Saar) 

180,976 

62,348,782 

Prussian Saar District 

Saarpfalz 

Saar District (altogether) 

German Republic (with Saar Dis- 
trict) 

574 

164 

671,748 

98,252 

738 

770,000 

181,714 

63,118,782 


Territory Lost after the War. Present-day 
Germany comprises 181,714 square miles, in- 
cluding the Saar district. As one of the pen- 
alties imposed following defeat, 27,572 square 
miles were ceded to other powers or placed 
under the control of the League of Nations, as 
follows: 

Sq. Mi. 


Alsace-Lorraine, ceded to France 5,600 

District between Holland and Luxemburg, 

ceded to Belgium ••••;* 382 

Farts of Silesia, Posen, and West X^ussia, 
ceded to Poland. 12,504 


Mouth of Memel River and Danzig and sur- 
rounding territory, internationalized, under 


League of Nations control. . 1,026 

Basin of the Saar River, internationalized for 

fifteen years . . 738 

Part of Schleswig, joined to Denmark in 1920 i,537 

Part of East Prussia and districts along North 
Vistula River, ceded to Poland and Czecho- 
slovakia . ... 5,785 


These cessions relate only to territory origi- 
nally a part of the German Empire. In ad- 
dition, the country was deprived of all its vast 
colonial possessions, principally in Africa, 
where it had controlled German East Africa, 
German Southwest Africa, Kamerun, and 
Togoland, comprising a total area in that 
continent of 931,460 square miles. Before the 
war, the country, though irregular in form, 
was in one land mass; the Danzig area, called 
the “Danzig corridor,” now separates East 
Prussia from the main part of the republic. 

The People. The Germans, or as they call 
themselves, Deutsche , are Teutons — that is ! , 
they belong to that great division of the human 
race which includes the Scandinavians, the 
English, the Dutch, and a great many of the 
inhabitants of Canada and the United States. 
The typical German has fair hair and blue eyes, 
and is rather solidly built; but it is estimated 
that less than one-third of the inhabitants of 
the country are of this type, by far the greater 
number belonging to an intermediate brown- 
haired type. 

Temperamentally, the Germans have certain 
very distinct characteristics. Perhaps the chief 
of these is thoroughness. Without the quick- 
ness of the French or the bulldog determina- 
tion of the English, the German accomplishes 
results by a stolid perseverance which ignores 
all obstacles. “German stolidity” has become 
proverbial, but the term stolidity is by no 
means uncomplimentary, for no people have 
delved deeper and more effectively into philos- 
ophy, though some of it has proved baneful; 
no people have wrought out more painstaking 
and accurate scientific systems, or have pro- 
duced literature, whether of the realistic or the 
imaginative type, of more importance. No 
country has given to the world more first-class 
composers of music. 

All the inhabitants of the United States may 
be called, in a certain sense, Americans; all 
those of the Dominion, Canadians; but not all 
the inhabitants of the former empire were in 
this same sense Germans. These non-Germans 
were not immigrants who dwelt in the country 
without becoming a part of it, but were people 
living on their ancestral soil who spoke the 
language which their predecessors had spoken 
for centuries. Thus there were Poles in the 
provinces of Silesia and Posen; Danes in Schles- 
wig-Holstein; French in Alsace-Lorraine; 
Czechs in Silesia — in all, a population of over 
6,000,000 of non-German blood. The treaty of 
peace returned many of these partly alien 
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people to their original linguistic groups, on the 
basis of President Wilson’s idea of the “self- 
determination of peoples.” 

Nor do all Germans in Germany speak ex- 
actly the same language or dialect. In the 
northern district, there is the so-called Low 



COMPARATIVE AREAS 

The area of the new Germany is 181,714 square 
miles. It is but little larger than the American 
states of Kentucky, Virginia, West Virginia, Penn- 
sylvania, Maryland, Delaware, and Ohio, a group 
whose combined area is 167,218 square miles. Com- 
pared with the Canadian province of Alberta, Ger- 
many is over 50,000 square miles smaller. 

German, or Plattdeutsch , while in the high- 
lands of the south is the so-called Pligh German, 
with a few minor dialects. High German is the 
language of the schools and the great majority 
of the people, as well as the language of German 
literature. 

The national census of 1925 was the second 
undertaken after the World War, the first 
having been a somewhat unofficial count in 
1919; the 1925 enumeration will continue to be 
the basis of German statistics until the next 
republican census, in 1935. Under the empire, 
the population (1911) was 64,926,000; in 1919 
it was reported as 59,857,000. The census of 
1925 revealed a total population, on June 16 
of that year, of 63,118,782. 

In the territory ceded to its late enemies in 
the war, Germany lost about 6,500,000 people. 
The known German dead in the war numbered 
1,611,104. When the war began in 1914, an 
estimate placed the population not much be- 
low 66,000,000. 

The Germans have a much stronger tendency 
to emigrate than have the French, for example, 
and it is estimated that during the nineteenth 
century, no fewer than 6,000,000 people left 
their ancestral homes. By far the larger 
number went to the United States. 

Before the World War, Germany had a 
density of 310.9 people to the square mile — 
considerably less than that of England, Bel- 
gium, or the Netherlands) and about ten times 


that of the United States as a whole (which in 
1919 was 31). The distribution of the in- 
habitants is very uneven, for one former king- 
dom of the country, Saxony, had about 800 
to the square mile. 

Principal Cities. Considerably more than 
half of the people live under urban conditions, 
that is, in communes of more than 2,000 in- 
habitants. There were in 1925 two cities each 
with over 1,000,000 people; eighteen each with 
a population greater than 250,000; twenty-five 
with over 100,000; and forty-seven with over 

50.000. The chief cities, which receive de- 
tailed description in separate articles in these 
volumes, are Berlin, the capital; Hamburg, 
Leipzig, Lubeck, Munich, Dresden, Cologne, 
Frankfort-on- the-Main, and Bremen. Others 
are described below: 

Aix-la-Chapelle, eks lah shah pel', known officially 
as Aachen (ah' ken), is a city of Rhenish Prussia, 
forty-four miles southwest of Cologne. The place 
attracts many visitors because of the warm sulphur 
springs in and near the city, and several mineral 
springs having a wide reputation as a cure for rheu- 
matism. The most important building of the city 
is the cathedral, the oldest portion of which was 
erected in 796 as the royal chapel. This is the tradi- 
tional burial place of Charlemagne, who died in 814. 
The town hall, in the market place, occupies the site 
of Charlemagne’s palace. Two celebrated treaties 
were signed in Aix-la-Chapelle, and a congress of 
the great powers was held there in 1818 (see Aix- 
la-Chapelle, Congress of; Aix-la-Chapelle, 
Treaties of). Population, 155,000. 

Altona, ahl' toh nah, a commercial city of Prussia, 
on the Elbe River. It adjoins Hamburg, the two 
being virtually one city, and shares in the extensive 
commerce of the port. The name is derived from 
all zu-nah, meaning all loo near; this term was applied 
by the burghers of Hamburg, in the sixteenth century, 
to the only inn in the neighborhood. Population, 

185.000. 

Augsburg, owgs' hoork, in Bavaria, a famous 
free city of the Middle Ages, known as a center of 
trade between Germany and Italy and for its con- 
nection with the Augsburg Confession (which see) . It 
has played an important part in the development of 
German art, and it is still an important commercial 
point, with a population of over 165,500. Augsburg 
occupies the site of a colony founded by the Emperor 
Augustus about 12 B.c. 

Baden, bah' den, a famous watering place at the 
edge of the Black Forest, in the state of Baden. 
Baden means bathe, and is applied to so many other 
places in Germany that this watering place is often 
called Baden-Baden , for identification. The mineral 
springs, famed from early times, have temperatures 
varying from 117 0 to 154°, and attract visitors in 
large numbers. While more than 70,000 persons 
flock to Baden in some years, the resident population 
of the town is only 25,000. 

Barmen, in Rhenish Prussia, is one of the most 
prosperous cities of Germany. It is famous for the 
manufacture of ribbon, in which it is one of the leading 
cities of the Continent. It is situated on the Wupper 
River, twenty-five miles northeast of Cologne; on the 
west it joins the town of Elberfeld. Barmen manu- 





Berlin Cathedral at Hight. 


' Searchlights are focused on the building, to bring out the beautiful details of its 
architecture. ^ 277 * 
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factures include scores of staples; the calico-printing 
establishments are noted for the superiority of the 
dye called Turkey red Population, 187,000. 

Bayreuth, bi roll a town of Bavaria, fifty-eight 
miles northeast of Nuremberg, possesses undying 
fame and interest because of its associations with the 
great composer Richard Wagner (which see). On 
the street named for him is the home of the musician, 
with his grave in the garden, but his most interesting 
memorial is the famous Wagner Theater, opened in 
1876, and devoted entirely to the performance of his 
music dramas Bayreuth also contains the graves of 
Franz Liszt and Jean Paul Richter, and a monument 
to the latter has been erected in the cemetery. 

Bayreuth is a town of some importance as a manu- 
facturing, railway, and trading center. Population, 
35,000. 

Bingen, bing' cn, a town of Hesse which has at- 
tained a place in literature and in legend. Mrs. 
Caroline Norton’s world-famous ballad has made the 
name a household word: 

For I was born at Bingen, fair Bingen on the Rhine. 

The famous Mouse Tower of legend, which was 
built before the year tooo and restored in 1856, now 
serves as a signal station for ships. See Mouse 
Tower. 

Bingen is situated at the point where the Nahe 
joins the Rhine. The district is noted for the culture 
of the vine, and there is a large trade in wine. Popu- 
lation, 10,000. 

Bonn, in Rhenish Prussia, is the birthplace of 
Beethoven and the home of an important modern 
German university. It is situated in a region noted 
for its beautiful scenery, on the left bank of the River 
Rhine, fifteen miles southeast of Cologne. As a 
commercial center, Bonn is not of first importance, 
but breweries and jute spinning and weaving afford 
employment for a considerable number of people. 
Population, 89,500. 

Breslau bres' lou , capital of the Prussian province 
of Silesia, is beautifully situated on both banks of the 
Oder River, 350 miles from its mouth and 202 miles 
southeast of Berlin. It is the chief industrial and 
commercial center of Southeastern Germany. The 
city is divided into an old and a new portion, the old 
retaining the characteristics of a medieval city, the 
new being a modern manufacturing town. The 
cathedral, built in the twelfth century, is an imposing 
structure containing very valuable art treasures and 
an altar of beaten silver. The flourishing univer- 
sity occupies a fine Gothic building overlooking the 
river. The trade of the city is very extensive, as it 
is situated close to large iron and coal fields and is a 
forwarding and receiving depot for the products of 
the surrounding territory. Population, 563,000. 

Brunswick, brum* wik , an irregularly built city 
dating from medieval days, capital of the state of 
the same name, is situated in a very fertile region on 
the Oker River* It is thirty-five miles southeast of 
Hanover by rail. The name is derived from old 
Latin words meaning the village oj Bruno , Bruno 
being the ruler of the land in the latter part of the 
ninth century. The ancient ramparts have been 
converted into promenades and parks, but the great 
age of the city is clearly shown in many of its fine old 
buildings. It is now an important industrial center. 
Population, 146,600. 

Cassel, halts' el, a picturesque town, capital of the 
province of Hesse-Nassau, is situated on both banks 


of the Fulda River, ninety-one miles northeast of 
Frankfort-on-the-Main. The city possesses one of 
the finest collections of pictures in Europe. It is also 
an important musical center, and has a fine opera 
house, built by Jerome Bonaparte. The commerce is 
extensive, the chief articles of manufacture being 
engines, mathematical and scientific instruments, 
porcelain, and chemicals. There are large litho- 
graphing plants, where some of the world’s finest 
lithography is produced. Population, 171,000. 

Chemnitz, kem' nils , one of the chief commercial 
and industrial cities, is in Saxony, on the Chemnitz 
River, thirty-eight miles west-southwest of Dresden. 
In this “Saxon Manchester,” as the town is called, the 
greatest industries include the manufacture of 
machinery, in which over 20,000 men are employed, 
and the making of textile fabrics, chiefly cottons. The 
city sends a large part of its calicoes, ginghams, and 
other printed goods to the United States. Chemnitz 
had. a rapid growth in the early years of the nine- 
teenth century. Population, 338, 000. 

Coblenz, ka* blents, capital of the Rhineland, is 
located at the confluence of the Rhine and the Mo- 
selle rivers. It is a commercial and manufacturing 
center, and the principal products are Moselle wine, 
ships, machinery, and pianos. After the Armistice, 
the fortress of Ehrenbreitslcin, on the opposite side 
of the river, was occupied by American soldiers, who 
remained in the area until 1923. Population, 58,000. 

Dortmund, dawrt' moonl , an important mining 
city in Westphalia, is situated near the River Ems, 
seventy-three miles northeast of Cologne. Although 
an ancient city, established before the year 900, the 
place has had a rapid growth only within recent years. 
This was due to railway development and the open- 
ing up of mines. The iron industry is of great 
importance, and there are very large plants. Locomo- 
tives, cars, and all kinds of heavy machinery are man- 
ufactured. Dortmund was a flourishing member of 
the Hanseatic League (which see), but steadily de- 
clined from the fifteenth century until after the 
Franco-German War (1870-1871:), when it developed 
rapidly. Population, 128,000. 

Diisseldorf, in Rhenish Prussia, is a famous art, 
educational, and industrial center, and one of the 
most beautiful cities of the republic. The town 
dates from about 1250, It is situated at the con- 
fluence of the rivers Dtissel and Rhine, twenty-two 
miles northwest of Cologne. In some parts the streets 
are crooked and narrow, but the more modern por- 
tions are well planned, with fine buildings. Within 
recent years, the city has become industrially promi- 
nent, iron and steel manufactures having been de- 
veloped with great rapidity. The Diisseldorf school 
of painting, an outgrowth of the Academy of Art 
founded in 1767 by the Elector Karl Theodor, is 
important. Population, 431,000. 

Elberfeld, el bur felt', in Rhenish Prussia, is an 
important commercial town forming practically one 
city with Barmen, although they are municipally 
separate. It is situated on both banks of the River 
Wupper, about fifteen miles northeast of Diisseldorf. 
Elberfeld has long been a noted educational center, 
and it is only within recent years that it has assumed 
commercial importance. It is now a center of cotton, 
wool, velvet, and silk industries, and produces great 
quantities of chemicals and dyestuffs. Elberfeld 
owes its original industrial growth to Napoleon’s 
continental system (which see), which prohibited 
all dealings with the British. Population, 167,000. 
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Erfurt,- air' foort, a city which may properly be 
called the home of German flower seeds, is situated 
in Prussian Saxony. In the fifteenth century, its 
woolen and linen manufactures raised it to the 
position of the most important commercial town of 
Central Germany. It is now noted principally for 
the fact that there are more flower seeds grown in 
and around Erfurt than near any other city in the 
world; this advantage alone gives it an extensive 
trade. The manufactures are varied. Population, 
135,000. 

Essen, es' en, is situated in Rhenish Prussia, 
northeast of Diisseldorf, in the midst of a rich coal 
and iron district. The town grew from about 9,000 
people in 1849 to over 450,000 in 1915, and to 468,000 
in 1925. The greatest part of this increase was due to 
the development of the Krupp industries, which were 
the greatest headquarters for the manufacture of 
war munitions in the world during the World War. 
The Krupps now manufacture locomotives, railway 
equipment, motor cars, and other steel products. 

The idea of an industrial community was conceived 
by Alfred Krupp in 1848. In its present numerous 
labor colonies, Essen represents a model industrial 
center where about 35,000 workers are housed under 
ideal conditions and enjoy many social advantages 
given to few workmen in ordinary industrial com- 
munities. See Krupp, Friedrich Alfred. 

Halle, hahl'c , an important city in Saxony, is 
situated on the River Saale, about twenty miles 
northwest of Leipzig. The town has an extensive 
trade and is particularly noted for its production of 
salt, which is found on islands in the river. There 
are numerous large establishments manufacturing 
machinery and other iron and copper goods. The 
University of Halle, which was founded by the Lu- 
theran Church in 1694, is one of the leading schools 
in Germany. The town hall is a magnificent building 
dating from the fifteenth century, and near it stands 
a beautiful monument to Handel, the musician, 
who was bom in this city. Population, 195,000. 

Hanover. See Hanover (province). 

Heidelberg, hi ' del burk, an ancient city of Baden, 
is located about fifty-five miles south of Frankfort, 
on a narrow strip between the River Nectar and the 
Rock of Heidelberg Castle. This famous building 
stands on a hill 300 feet above the town. Though 
now a ruin, its size and magnificence, its situation, 
and its interesting history place it among the most 
famous of the old castles in Europe. For description 
of the city’s famous school, see Heidelberg Uni- 
versity. Population, 74,000. 

Jena, ya* nah, a town of educational and historical 
fame, is situated ten miles southeast of Weimar, in 
the Federated State of Thuringia. It is the seat of 
the celebrated Jena University, which has acquired 
distinction in recent times through its departments 
of medicine, biology, philosophy, and theology, and 
which, through its school of practice, has exercised 
great influence on education in England and America. 
The city is a great center for the manufacture of 
optical instruments. Population, 5 2,650. 

Karlsruhe, or Carlsruhe, kahrls' too a (meaning 
Charles's Rest), capital of the state of Baden, is sur- 
rounded by parks and gardens and noted for its fine 
public squares, buildings, fountains, and monuments. 
It is situated five miles east of the Rhine River, and 
forty miles northwest of Stuttgart. Karlsruhe carries 
on a considerable trade through its manufacture of 
locomotives and machinery. Population, 136,000, 


Kiel, keel, before 1918 the most important naval 
center of Germany and headquarters of the German 
fleet. It is the chief town of the Prussian province 
of Schleswig-Holstein, and is about fifty-three miles 
northeast of Hamburg, on the Bay of Kiel, an arm of 
the Baltic Sea. It consists of a somewhat cramped 
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HOME OF THE FORMER CROWN PRINCE 

After his exile in Holland, following the World War, 
Frederick Wilhelm made his home here. 

old town and a better built and more spacious newer 
part; the port and its approaches were very strongly 
fortified until after the World War. The city carries 
on an extensive trade with Denmark and Sweden, 
exporting coal, flour, beer, butter, cheese, and fish. 
The chief industry is shipbuilding, but there are also 
in operation numerous manufacturing establish- 
ments. 

A great ship canal, of which Kiel is the eastern 
terminus, connects the Bay of Kiel with the North 
Sea, and is known as the Kaiser Wilhelm Canal 
(which see). In 1919 the Peace Conference ordered 
this canal open to all nations; that is, international- 
ized. Kiel is the seat of a university founded in 1665; 
here, too, is a castle built in the thirteenth century. 
Population, 215,000. Its strategic importance has 
decreased since the Versailles Treaty was signed. 

Kbnigsberg, koe / niks bairk, capital of the prov- 
ince of East Prussia, about 366 miles northeast of 
Berlin. Although founded in 1255, it is a modern 
town, since very few of its old buildings are now in 
existence. It is one of the chief continental shipping 
centers, and the center of the Prussian amber trade, 
and it also exports quantities of corn. It prepares 
over 175 tons of meerschaum annually. Its manu- 
factures include pianos, thread, tobacco, cigars, and 
machinery. The commercial importance of the city 
has been enhanced by the construction of the Kbnigs- 
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berg Ship Canal, extending to the city of Pillau, on 
the Bay of Danzig. Population, 280,000. 

Krefeld, kra ' felt , a manufacturing town of Rhenish 
Prussia, thirty-four miles northwest of Cologne. It 
is the center of the silk and velvet industry, and also 
has large engineering and machine shops. Krefeld is 
one of the few open towns of Germany; instead of 
the usual walls and a fortress about the town, four 
broad boulevards make a rectangle of the inner 
town. The silk industry was introduced in the 
eighteenth century, and since then the town has grown 
rapidly. Population, 131,000. 

Magdeburg, mahg ' de boork, one of the leading 
commercial cities of 
Prussia, and the 
capital of the Prus- 
sian province of Sax- 
ony, is eighty-eight 
miles southwest of 
Berlin. It is a mod- 
ern fortress, as the 
term was understood 
prior to 1914. Built 
mainly on the left 
bank of the Elbe, it 
is divided from north 
to south by a wide 
avenue lined with 
historic shops and 
quaint old gabled 
houses. There are 
many beautiful 
churches, the most 
famous being the 
Cathedral of Saints 
Maurice and Cath- 
arine, built mainly 
between 1208 and 
1363, but finished in 
1521. Magdeburg's 
commercial impor- 
tance is in its great 
machine shops. It 
is also the center of 
the German beet- 
sugar industry. 

Population, 294,000. 

Mainz, myntz , a 
former German for- 
tress of the first rank 
until 1919, when 
Germany was or- 
dered to demolish all 
Rhine fortifications. 

It is the largest town 
in Hesse, and is situated on rising ground along the 
left bank of the River Rhine, twenty miles south- 
west of Frankfort. It is one of the most ancient of 
German cities, but its oldest part was modernized 
after 1857. The city is an important center of the 
Rhine trade with Holland and Belgium, and also 
carries on a large transit trade by railway. Its manu- 
factures are numerous. Population, 110,000. 

Mannheim, utahn* hime, a city of Baden, situated 
on the right bank of the River Rhine, near its junc- 
tion with the Neckar. The old fortifications have 
been converted into gardens, and the town is one of 
the cleanest in Germany. The flourishing machine 
works of the city turn out great numbers of agricul- 
tural implements and gasoline and electric motors. 


The river trade of Mannheim has been stimulated by 
the construction of extensive docks and harbors. 
Population, 250,000. 

Nuremberg, one of the quaintest and most inter- 
esting cities of Germany, is particularly famous as 
the world’s manufacturing center for all kinds of 
children’s toys made of wood. It presents a faithful 
picture of the well-to-do town of three centuries ago, 
with its moats and many-towered walls; its curious 
gateways; its castle, the original seat of the Hohen- 
zollern family, perched high above the city; its nar- 
row, crooked streets, lined with houses whose gables 
turn toward these streets; its bridges, spanning the 

Pegnitz River; its 
market place; and 
its many beautiful 
fountains. Nurem- 
berg is regarded as 
the nursery of Ger- 
man poetry and the 
cradle of German 
art. It was the first 
city in Germany to 
found a gymnasium, 
a sort of secondary 
school for the people. 
In 1500 Peter Hen- 
1 e i n invented 
watches, first known 
as“N uremberg eggs.” 
The first paper mill 
in Germany was es- 
tablished there, and 
printing was early 
introduced. 

Though not now 
of such great rel- 
ative importance as 
formerly, this enter- 
prising city in Ba- 
varia, ninety-five 
miles north of Mu- 
nich, continues to 
occupy a high place 
among the industrial 
and commercial cen- 
ters of Europe. It 
is still the center of 
the great toy in- 
dustry of Germany. 
Over 20Q factories 
produce, in addition, 
lead pencils, chem- 
icals, and electrical 
supplies. Popula- 
tion, according to the census of 1925, SSjGoo* 

Oberammergau, 0 bur ahm ' air gow . See Passion 
Play. 

Potsdam, a city of the Prussian province of Bran- 
denburg, is situated on the Havel River, sixteen 

miles southwest of Berlin, and is known as one of the 

residences of the late emperor of Germany. In the 
immediate neighborhood are several royal palaces, 
of which the most interesting is the former residence 
of Frederick the Great, Potsdam is a well-built 
city, having numerous fine squares and public gardens 
adorned with statues. Flower-gardening, especially 
the cultivation of winter violets, is a lucrative in- 
dustry* Population, according to the 1925 census, 
64,000. 


A SCENE OE PEACE AND PLENTY 

Terraced vineyards rising to a medieval castle of the robber 
barons of old Germany. Thus the past and the present stand 
out in vivid contrast in this scene along the storied Rhine. 
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Stettin, shtet een\ the capital of the Prussian prov- 
ince of Pomerania, is situated on both sides of the 
Oder, eighty-three miles northeast of Berlin. It is 
one of the foremost ports of Germany and an im- 
portant station on the route to the Baltic and Scan- 
dinavia. As a result of the rapid development of 
German shipbuilding, the city grew rapidly, and it 
now possesses some of the largest dockyards in the 
country. Stettin carries on a large trade in wood, 
corn, petroleum, wine, and fish, and is the seat of 
extensive industries, including the manufacture of 
clothing, sugar, chemicals, and machinery. Popula- 
tion, 255,000. 

Stuttgart, shtoQt ' gakrt , a city noted for its beautiful 
situation and fine streets, squares, and buildings, is 
the capital of the Free State of Wiirttemberg, and 
lies 1 15 miles northwest of Munich. It is at an eleva- 
tion of nearly 900 feet above the sea, not far from the 
Neckar River, and is surrounded by verdant hills 
covered with vineyards and woods. About it are 
many attractive suburbs. Most of the buildings are 
stately examples of Renaissance architecture. Hand- 
some churches, art museums, and educational in- 
stitutions are numerous, and the city is beautified by 
statues, parks, and gardens. 

Stuttgart is the chief center in South Germany of 
the printing and book-publishing industry, and its 
manufactures are numerous and varied. The city 
was the birthplace of Hegel. Population, 342,000. 

Wiesbaden, vees' bah den , a noted watering place 
of Hesse-Nassau, Prussia, is situated in a sheltered 
valley on the southern slope of Mount Taunus, six 
miles north of Mainz. The surrounding hills are 
densely wooded and protect the city from the bleak 
winds of the north and east. There are numerous 
mineral springs in the city and vicinity, and thou- 
sands of visitors from all parts of the world are at- 
tracted to the place each year by these waters and by 
the pleasant climate. The springs were known to the 
Romans, and many relics of the Roman period have 
been discovered in the neighborhood. Wiesbaden is 
purely a residential town, without any industries of 
importance. Population, 103,000. 

Worms, vohrms (in English, wurmz), one of the 
oldest cities of Germany, is beautifully situated in a 
productive Rhine district in the state of Hesse, 
twenty-two miles north of Heidelberg. Worms is of 
historical importance as the place of convocation of 
many German diets, notably that of 1521, when 
Martin Luther appeared before Charles V (see 
Luthejr, Martin). An imposing monument to the 
Reformer’s memory was erected in the Luther Platz 
in 1868. The scene of the Nibelungenlied (which see) 
is laid at Worms. The vineyards on the hill that 
shuts in Worms to the south yield some of the most 
delicious wines of the Rhine. Population, 42,000. 

The Surface. Germany has two sharply 
contrasted surface regions — a northern lowland 
and a central and southern highland, the lat- 
ter occupying about two-thirds of the country. 
The lowland is a part of the great plain of 
Northern Asia and Europe, and stretches from 
the borders of Poland to those of Holland. 
For the most part, this plain is level, but there 
are several elevated tracts, which attain, . in 
places, heights of 1,000 feet or more. Sloping 
to the north and northwest, to the shores of the 
North and the Baltic seas, this plain ends in 


the low-lying coastal flats, with sand dunes 
and infrequent harbors. Only where a river, 
as the Elbe or the Weser, finds its way to the 
sea are their channels wide enough and deep 
enough for good ports. 

The highland region is much less uniform; 
indeed, it may be divided into two well-marked 
sections. In the southeast is the Alpine coun- 
try, with its spurs or ridges branching out 
from Switzerland. Here, in Bavaria, is found 
the highest altitude in Germany, the Zug 
Spitze, which has an elevation of 9,738 feet. 
North and west of this limited Alpine district 
are the highlands proper, a greatly diversified 
region, with high, fertile plains, rolling, hilly 
sections, and numerous scattered mountain 
ranges with rounded summits, few of which 
exceed 3,500 feet in height. Of these moun- 
tains, the most important are the Riesenge- 
birge, or Giant Mountains; the Erzgebirge, or 
Ore Mountains, so called from the copper, 
iron, silver, and other ores which they contain; 
the Schwarzwald, or Black Forest, about which 
center so many traditions; and most famous 
of all, the Harz Mountains, with their cul- 
minating peak, the Brocken, which stands 
shrouded in mist, fairly inviting the weird and 
gloomy legends which cluster about it. 

One of the very interesting points in the 
study of history is the relation which it bears 
to the geography of a country, and this is 
strikingly shown in the case of Germany. Had 
there been no branching mountains, acting as 
natural barriers and separating the territory 
into numerous high plains and valleys, invit- 
ing century upon century of warfare, separate 
states might never have been, for with freer 
intercourse, a single nation might have devel- 
oped far earlier. 

Rivers and Lakes. Germany is rich in 
rivers, having within its borders about 7,526 
miles of navigable natural and canalized water- 
ways and over 1,000 miles of canals. The 
central highland region acts as a “great divide,” 
separating the rivers that flow into the North 
and Baltic seas from those that flow into the 
Black Sea. Of the latter there is but one of 
importance, the great Danube, which rises in 
the Black Forest and drains the greater part 
of Bavaria. The chief rivers which empty into 
the North Sea are the storied Rhine, the most 
important river of the country, though it has 
neither its source nor its mouth within Ger- 
many; the Ems; the Weser, with its great port 
of Bremen; and the Elbe, on which is situated 
Hamburg, the chief port of the country; while 
the most important flowing into the Baltic is 
the Oder. Certain tributaries of these larger 
rivers, as the Main, the Moselle, and the Saale, 
are also of considerable importance. 

One of the lake regions of Germany is in the 
Alpine district in the southeast, where the 
glaciers of bygone ages carved deep basins in 
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the rocks. These mountain lakes have the 
clear, cold water and the same picturesque sur- 
roundings which have made the Swiss lakes the 
most famous in the world. Scattered about the 
northern plain are numerous shallow lakes — 
no fewer than 500 in all; but these, with their 
low, swampy shores, have no particular beauty 
or importance. The rivers which flow into the 
Baltic empty into land-locked bays, called 
hqffSy very shallow and ringed with sand dunes. 

Climate and Life Forms. Though Germany 
extends through almost nine degrees of latitude, 
there is comparatively little variation in tem- 
perature between the north and the south, 
because the high altitude makes the south 
cooler than it might otherwise be, while the 
sea breezes have just the opposite effect on the 
northern portion. Thus in the south the aver- 
age annual temperature is about 52°, while in 
the north it is about 48°. The variation east 
and west is more marked, the inland region to 
the east having a distinctly continental climate, 
with extremes of heat and cold, while in the 
west the summers are not so hot nor the win- 
ters so cold. The rivers flowing into the Baltic 
are obstructed by ice for considerable periods 
each winter, but those flowing to the North Sea 
are seldom frozen over, except the Elbe, the 
easternmost of the North Sea rivers. 

As to rainfall, there is almost everywhere 
enough for agriculture, but the distribution is 
very uneven. It is heaviest in the Iiarz 
Mountains, which average over forty inches 
each year and in some parts have sixty inches ; 
but most of the mountain and western coast 
regions have from twenty-five to thirty inches. 

In the very olden days, Germany was a 
heavily forested country, and many of the old 
myths and superstitions are connected with 
trees. The nation has not been as wasteful of 
its forests as some other countries, for to-day 
about one-fourth of the entire surface is 
wooded, and forestry is well advanced. That 
this is true, even the children may know, from 
the frequent allusions to foresters in their fairy 
tales. So thickly overgrown are some of the 
mountain ranges that they are called not 
mountains but woods , as Schwarzwald, or 
Teutoburg Forest. About two-thirds of the 
trees are cone-bearers—pines and firs; and the 
rest are chiefly oaks, beeches, and birches. 

The animal life is in some ways very inter- 
esting, for in the Southern Alps and in the 
Harz Mountains are to be found foxes and 
wildcats, while wild boars and deer still roam 
many of the dense forests. Birds are numerous, 
but most of them are but transients, for two 
of the great migration routes cross Germany. 
See Bum (Migration of Birds). 

Industries and Resources 

Every phase of life has been changed im- 
measurably since the outbreak of the World 


War in 1914. After the Treaty of Versailles, 
Germany passed through a period of inflation, 
in which paper marks were turned out as fast 
as the printing presses could produce them. 
It was a period of economic madness, in which 
the new republic seemed to feel that the ap- 
pearance of prosperity would outweigh the 
actual facts of defeat. When a French army 
of occupation took possession of the Ruhr in 
1923, the contact with hard reality, in con- 
nection with the inevitable effects of inflation, 
brought the Germans to their most desperate 
year since the close of the war. It is generally 
agreed that by the middle of 1923, Germany 
was near a political and economic catastrophe; 
it was even threatened with an uprising to 
institute a communist government on the pat- 
tern of the Russian experiment. 

What prevented a real disaster was the 
appointment of a committee of experts to 
draft a plan for the payment of reparations 
based on what Germany could actually pay. 
Measures were taken to stabilize the currency, 
which kept the mark from losing value alto- 
gether. The Dawes Plan, so called, went into 
effect September 1, 1924. Under this plan 
the currency became stabilized, the govern- 
ment operated under a balanced budget, and 
industry and business became practically 
normal by 1927. 

During the period of business depression, 
the fusion of principal producers into one or 
more groups was necessitated. The smaller 
firms were either absorbed or eliminated through 
bankruptcy. Such a condition was evident in 
coal, iron, steel, and many finishing industries. 

Mineral Wealth. Germany is one of the 
richest in minerals of all the European coun- 
tries, and its chief products are those two basic 
minerals, coal and iron. Before the war, only 
the United States and Great Britain, among the 
countries of the world, produced more coal, 
and only the United States more iron. West- 
phalia, Silesia, and Rhenish Prussia yield most 
of the coal, about ninety per cent of the annual 
output. The coal fields of second importance 
were lost as a result of the World War. Those 
in Upper Silesia were assigned partly to Po- 
land, and those in the Saar basin were left in 
the hands of France until 1933, to offset Ger- 
many’s use and destruction of French mines 
during its four years of occupation. In 1913 
the total production of hard coal was over xqo 
million tons; ten years after the war, the pro- 
duction had decreased to 132 million. This 
was exclusive of lignite, for since the war an 
increase of thirty per cent in production has 
been accomplished, by means of systematically 
working the lignite beds. 

The production of iron increased rapidly 
during the late nineteenth and the early 
twentieth centuries, the annual output of pig 
iron amounting before the war to almost 17,- 
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000,000 tons. Germany is more seriously 
crippled in regard to iron ore than any other 
mineral. Before the war, nearly three-fourths 
of the supply of iron came from the fields of 
Lorraine, about one-twentieth from Luxem- 
burg, and the greater part of the remainder 
from Upper Silesia. In 1921 the Upper Silesia 
mines passed over to Poland, and about half 
of the blast furnaces, foundries, and rolling 
mills are now in Polish territory. Silver, cop- 
per, zinc, lead, and nickel are mined in con- 
siderable quantities. There are vast deposits 
of salt and of various potash compounds, and 
to these latter is due in large measure the 
growth in the chemical industries. All along 
the Baltic coast, amber of excellent quality has 
been obtained for fully two thousand years. 

“Made in Germany.” Without its mineral 
wealth, Germany could not have had its mar- 
velous industrial development, or its success- 
ful industrial readjustment. In the value of 
its manufactures, some time before the war it 
passed France, long its rival, and was surpassed 
only by Great Britain and the United States. 
The “Made in Germany” legend, stamped on 
goods of various sorts, became very familiar in 
all parts of the world, and before the war its 
trade grew amazingly fast. The oldest and 
most important of the industries are the textile 
manufactures, whether cotton, linen, woolen, 
or silk. Much of the raw cotton and wool is 
imported, but in season, the high valleys of 
Silesia, Saxony, Westphalia, the Plarz, and 
other districts are blue with the spreading fields 
of flax. During the war and directly following, 
the textile industry experienced a tremendous 
decline. The number of spindles in the cotton 
mills alone fell almost two million between 
1913 and 1924. Considerable progress has 
been made since then; however, pre-war pro- 
duction has not been reached. 

The metal industries in all their branches of 
steel and iron rolling, the making of machinery, 
and the manufacture of hardware and instru- 
ments have experienced the largest growth. 
The products of the great Krupp gun works, 
which employed over 30,000 workers, became 
known the world over; these works now pro- 
duce locomotives, motor cars, and steel prod- 
ucts. In many kinds of smaller metal goods, 
as cutlery, tools, and instruments, the Germans 
have long enjoyed an equal proficiency. Their 
scientific instruxnents, in particular, are con- 
sidered the most accurate in the world. ^ Beet 
sugar, of which more is produced than in any 
other country; beer, of which an average of 
over twenty- two gallons to each person is con- 
sumed annually; chemicals; great ships; toys, 
clocks, and carved woodenware — in the making 
of all these, German workmen are most pro- 
ficient. 

Agriculture. Time was when Germany 
raised practically all the foodstuffs it needed, 


but now much food has to be imported, partly 
because of the loss of cultivated lands, as a re- 
sult of the war, and partly because many have 
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GREATNESS OE THE RUHR VALLEY 
The first map shows (in black) the size of the Ruhr 
with respect to the remainder of Germany. It ap- 
pears comparatively small and insignificant. How- 
ever, in coal production, it represents 69 per cent of 
German coal and 66 per cent of its steel. In terms 
of coal and steel, the Ruhr is over half of Germany, 
as shown in the second and third maps. 


left the farms for industrial life. In the urgent 
need for decreasing the import of agricultural 
products, and for raising Germany’s total of 
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agricultural yield, a movement was begun for 
reclaiming waste lands, estimated to amount 
to 7,500,000 acres. In spite of this measure, 
the areas under cultivation are still considerably 
less than formerly. Production per acre also 
decreased, owing in part to the almost pro- 
hibitive prices of fertilizers following the war. 
In 1925 there were over 5,000,000 farms with 
a total area of over 67,000,000 acres, the aver- 
age being about thirteen acres each. Three 
million farms are less than five acres in extent. 
But the German farmer is painstaking and 
intelligent, and by the use of modern methods 
and machinery, he wrests from the soil, in 
some places none too fertile, a fair living. 

Crops are widely varied, but in the country 
as a whole, cereals, potatoes, and hay predomi- 
nate. Of the cereals, rye is the most impor- 
tant, and rye bread is as distinctly the staple 
food of the poorer people of Germany as is 
wheat bread in Canada and the United States. 
Over a million acres are under sugar beets, 
which form the prevailing crop of North Ger- 
many, while in the south and west, especially 
in the valleys of the Rhine, Main, Moselle, 
and Neckar, the vine is the most characteristic 
growth, Rhine wines being famous throughout 
the world. Flax in the central region, hops, 
corn, and fruits in the south, and almost every- 
where wheat, barley, rye, and oats — these are 
the outstanding crops. The government has 
done much to encourage agriculture, and a 
spirit of intelligent cooperation among the 
farmers themselves has worked for progress. 

Stock-raising is of considerable importance, 
for Germany has much partially drained marsh- 
land with a rich growth of grass. Of the do- 
mestic animals, swine are the most numerous 
and cattle the next, the number of sheep hav- 
ing declined three-fourths within the last three 
decades. 

Transportation. With its naturally navigable 
rivers, canalized rivers, and canals, Germany 
is well supplied with waterways, whose total 
extent is 8,500 miles. Some of the canals are 
famous, notably the Kaiser Wilhelm Canal 
across the peninsula of Jutland, which connects 
the Baltic with the North Sea. The country is 
not dependent for transportation upon water- 
ways alone, for it has one of the largest and 
most complete railway systems in the world. 
Only Russia, the United States, Canada, and 
India, far vaster in extent, exceed Germany’s 
total of 35,000 miles, and only Great Britain 
surpasses it in length of railway compared with 
its area. Berlin is the chief railway center. 
Since the adoption of the Dawes Plan, how- 
ever, the German Railway Company, a private 
firm, has managed the German railway system; 
32,658 miles of the total mileage are the 
property of the Reich. 

Commerce. No other country except Great 
Britain had so large a foreign trade as had 


Germany up to August, 1914. The remarkable 
industrial development brought about a cor- 
responding commercial growth, and in the 
years before the war, the value of the total 
foreign commerce was about $4,600,000,000. 
Of this amount, the imports made up some- 
what more than half, and in this respect 
Germany differed from the United States, 
which exports more than it receives. Fully 
one-half of the imports were raw materials for 
its factories, and one- third consisted of food- 
stuffs, while the exports were largely manu- 
factured goods — textiles, metal products, 
chemicals, certain made foods, toys, and small 
wares. 

Because of the great decline in the value of 
the mark, it is difficult to give the actual 
figures representing foreign trade for more than 
a decade following the year 1913. In that year 
the imports were nearly 11,000,000,000 marks 
(about $2,750,000,000) ; two years after the close 
of the war, they reached about 4,000,000,000 
marks, and not until 1926 did they reach pre- 
war figures. The exports in the year before the 
war were 10,000,000,000 marks; in 1920 efforts 
of over a year had restored this trade to nearly 
4,000,000,000 marks, but not until 1927 was 
the total of exports restored to the pre-war 
basis. 

Germany’s colonial policy dated from 1884, 
and was inaugurated by Bismarck. At the 
opening of the World War, the total area of 
German colonies was 1,140,115 square miles, 
distributed as follows: 


COLONIES 


AREA 


Togoland 

Kamcrun 

German Southwest Africa 

German East Africa 

New Guinea 

Caroline Islands 

Samoa 

Riao-Cliau 


33 ,h 68 
305*010 
322,432 
384.170 
02, 664 
Q5() 
993 
213 


Total 


1,140,115 


Not a square mile of foreign territory re- 
mained to Germany at the end of the war. 


Social Conditions 


Education. The very first rank in educa- 
tional matters is generally conceded to Ger- 
many, whether reference be had to the devel- 
opment of the arts and sciences, or to the 
general spread of ordinary education. Dif- 
ferent indeed would be the history of education 
if the names of German educators were omitted* 
There are practically no illiterates in Ger- 
many, only two out of ten thousand of the mili- 
tary and naval recruits before the World War 
being unable to read and write. The compul- 
sory education law, which provides that every 
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The Knitra Works in Peacetime. This greatest of Germany’s industrial enterprises was established for the 
purpose of making munitions of war. Its vast buildings now contain machinery only for the manufacture of 

articles of merchandise. 2779 
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child between the ages of six and fourteen must 
attend school throughout the whole school 
year, is rigidly enforced. 

This entire compulsory period may be spent 
in the “folk schools,” as they are called, and 
these are free. Children who intend to go 
beyond these primary schools, however, do 
not take the whole eight-year course in them, 
but are transferred, after they have learned 
the rudiments, to higher schools; while those 
who continue in the folk schools rarely go 
to any other, unless it be the “continuation 
schools,” which fit them for trades. 

Many of the secondary schools have special 
preparatory schools in connection with them, 
and in these, as in the secondary schools them- 
selves, fees are charged. The most famous 
type of these secondary schools is the gym- 
nasium, a school: which places chief emphasis 
on the classics. There are also the more mod- 
ern realschule , which stresses mathematics, 
science, and the modern languages, but includes 
Latin; and the ober realschule, which rules out 
the classics altogether; and in recent years there 
has grown up a combination type which has the 
advantage of making it unnecessary, as hereto- 
fore, to settle upon a boy’s career when he is but 
nine years old. These schools are for boys 
only, since until recent years the state has paid 
little attention to the higher education of girls, 
leaving that to private institutions. To-day, 
however, there are three kinds of girls' schools, 
which correspond to the three types described 
above. 

Of universities, Germany has no fewer than 
twenty-three, some of them among the most 
famous in the world — great schools to which 
students flock from all over the world to ob- 
tain those degrees which have bestowed more 
prestige than degrees gained elsewhere. The 
largest universities are those of Berlin, Munich, 
and Leipzig, but those of Bonn, Gottingen, 
Freiburg, Halle, Heidelberg, Wurzburg, and 
Jena are but little less celebrated. 

Germany has been a pioneer in the estab- 
lishment pi vocational schools, especially of 
those which are but part-time schools, open 
to young people who must spend the greater 
part of their time at work. There are also 
commercial schools and famous technical 
schools where a man may learn to be an engi- 
neer, a forester, a worker in metals, a ship- 
builder, an architect — almost anything, in fact, 
toward which he feels a particular inclination. 

Religion. There is no state religion, and 
freedom of worship prevails. In this country, 
which was the birthplace of the Reformation, 
the Protestant or Evangelical faith predomi- 
nates, claiming about sixty-one per cent of the 
population, while the Catholics have thirty- 
six. There is a rather sharp territorial division, 
some states being largely Evangelical, some 
almost entirely Catholic; the distribution, in- 


terestingly enough, is very similar to what it 
was in the earliest days of Protestantism, over 
four centuries ago. There are within the 
country over 600,000 Jews. 

Government 

Before the old order in Germany passed away, 
in the autumn of 1918, the German Empire con- 
sisted of twenty-six states, as follows: 

Kingdoms: Prussia, Bavaria, Saxony, and Wurt- 
temberg. 

Grand Duchies: Baden, Iiesse, Mecklenburg- 
Schwerin, Mecklenburg-Strelitz, Oldenburg, and 
Saxe-Weimar. 

Duchies: Anhalt, Brunswick, Saxe- Alt enburg, 

Saxe-Coburg- Gotha, and Saxe-Meiningen. 

Principalities: Waldeck, Lippe, Schwarzburg-Ru- 
dolstadt, Schwarzburg-Sondershausen, Reuss-Schleiz, 
Reuss-Greiz, and Schaumburg-Lippe. 

Free cities: Hamburg, Lubeck, and Bremen. 

Imperial province: Alsace-Lorraine. 

With the end of the war and the crumbling 
of the empire, more than 300 royal personages, 
of high and low degree, lost their exalted sta- 
tions; some fled to safety in other countries. 
In the old confederation of states, Prussia was 
the strongest member, and under the constitu- 
tion of the empire, the king of Prussia was the 
hereditary German emperor, with vast powers 
in the civil organization, and with sole power 
of declaring war and peace. He appointed the 
Chancellor, who became responsible for all the 
acts of his imperial master. 

There were two legislative bodies. The 
Bundcsrai represented the different states, and 
in some degree was comparable to the American 
Senate. The Reichstag, or Parliament, was the 
lower body, and to a slight extent could be com- 
pared to the American House of Representa- 
tives. 

Republican Germany. For months after the 
close of the war, governmental affairs were 
in an extremely unsettled condition, but strong 
efforts resulted in the organization of the 
German Republic (Deutsches Reich). The 
republic consists now of all-German states, or 
territories, each of which determines its 
own constitution, and some of which have 
their own Presidents. 

The first National Assembly was summoned 
in February, 1919, when it elected the first 
President of the German Republic, in the per- 
son of Friedrich Ebert. The President must 
be at least thirty-five years old and a German 
citizen for at least ten years. His term of 
office is for seven years, but the recall may be 
employed to dismiss him through popular vote. 

On July 31, 1919, the Constitution of the 
republic was adopted by the National As- 
sembly. It declares that the mw Commons- 
wealth is a republic, and that the power of the 
state is derived from the people. It abolishes 
all privileges of class, declares all Germans 
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Home of the German President. The Presidential palace formerly belonged to the royal family of Prussia. 

It is in the Wilhelmstrasse, Berlin. 2781 
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equal before the law, guarantees freedom of 
speech and of the press, and the right of 
petition. The Constitution further provides 
for central and state legislative organs — a 
state council (Reichsrat), the representation of 
the component states; a legislature of the re- 
public (Reichstag); and a Cabinet which is 
appointed by the President. At the head of the 
Cabinet of fourteen members is the Chancellor, 
corresponding to the English Premier. Mem- 


bers of the legislature of the republic are 
elected by universal, equal, and secret vote of 
males and females. The Reichsrat, which con- 
sists of sixty-eight members, has no direct part 
in legislation, but all bills must receive the 
assent of the Reichsrat before being introduced. 
The Reichstag consists of one deputy for every 
60,000 people, elected for four years, and has 
the power of enacting a bill into law over the 
Reichsrat by a two- thirds majority. 


History of Germany 


Its Beginnings. Almost more than that of 
any other nation, the history of Germany has 
been one of wars. At almost any point where 
the student takes it up, the clash of arms may 
be heard, for the German nation, as a nation, 
has been long in the making and every step 
has been gained by conquest. It is as a fear- 
less, warlike people that the Romans first 


disastrous, however, because in a.d. 9 the Ger- 
mans under Arminius won a complete victory 
over the Roman legions in a battle which ranks 
among the decisive ones of the world, for it 
made it certain that Germany should be Teu- 
tonic and not Latin (see Fifteen Decisive 
Battles). Later expeditions were dispatched 
to the country, but the Romans never again 
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At left: Germany at the beginning of the Christian Era, showing the provinces of Raetia and Noricum, 
added to the Roman Empire "during the reign of Augustus, and the frontiers along the Rhine and Danube, 
by which the empire was bounded after a.d. 9- At right: Empire of Charlemagne, as divided in 843. The 
Holy Roman Empire under Charlemagne was apportioned after his son’s death among his three grandsons, 
Louis the German, Lothair, and Charles the Bald, by the Treaty of Verdun. 


knew these dwellers on their northern bor- 
ders, and the first definite fact in their history 
was their defeat of the Roman consul Papirius 
in 1 13 b.c. Eleven years later, the great gen- 
eral Marius administered in turn a defeat to 
these Teutones, as they were called, for the 
term Germans was a later name, probably 
formed by the Romans from some Gallic word. 

It was Julius Caesar who, during his cam- 
paigns in Gaul, gave to the Roman world the 
first definite information about some of the 
barbaric tribes beyond the Rhine — those tall, 
fair-haired strangers who feared not even the 
Roman legions. Nominally, Caesar brought 
Germany under Roman sway, and in the days 
of Augustus, an attempt was made to convert 
this nominal subjugation into a real one, by 
introducing Roman customs. The effect was 


gained a foothold, while they, on the other 
hand, were forced constantly to defend them- 
selves against the invasions of various German 
tribes — the Alemanni, the Franks, the Goths, 
Vandals, and Lombards. 

A Troubled Time. For centuries nothing is 
known of the internal history of these warring, 
shifting tribes, which were in no sense a nation. 
When France, under Clovis, became a state, 
more and more of the German tribes became 
assimilated therewith, and in this period the 
history of Germany is identical with that of 
France [see France (History)]. Charle- 
magne’s great empire included Germany as 
far to the north and east as the Elbe, and was 
in fact more German than French* In 843, 
with the Treaty of Verdun, which assigned to 
Charlemagne’s grandson Louis the eastern part 
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of the empire, the separate existence of Ger- 
many really began. From that date, France 
and Germany, in their earlier stages united, 
have grown farther and farther apart, and 
rarely has there been a time when perfect 
friendliness has existed between them. 

The newly established German state had to 
fight for its very existence, first with the 
Moravians, who set up a kingdom in the 
territory which still bears their name, then 
with the invading Magyars, or Hungarians. 
These Magyars, who had swept westward from 
Northern Asia, Arnulf, the German king, had 
invited to aid him in his struggle with the 
Moravians, only to find in them a far more 
dangerous enemy. The reigns of Louis the 
Child (899-911) and of Conrad were largely 
taken up with vain attempts to stay the pil- 
laging, slaughtering Magyar hordes. 

Kings and Nobles. Though it had one king, 
Germany was not at that time a single state, 
but a number of duchies, whose rulers pos- 
sessed high privileges. They elected the king, 
and his power depended very largely upon 
whether or not he retained their good will. When 
Conrad died, in 918, the strongest of these 
nobles, Henry the Fowler of Saxony, was cho- 
sen king, and under him much was accom- 
plished. He defeated the Magyars and the 
Slavs, reduced the power of the great nobles 
— indeed, did a work which entitles him to 
rank as the real creator of the later German 
Empire. Every lover of music is familiar with 
him as the kingly judge of Wagner’s Lohengrin. 

Otto I therefore succeeded in 936 to a fairly 
united state, which he proved strong enough 
to hold together. He defeated the Hungarians 
so decisively that they never again attempted 
to invade the west, still further restricted the 
power of the nobles, and conquered Lombardy, 
placing on his head the famous Iron Crown 
of the Lombards [see Crown (Iron Crown)], 
and receiving at the hands of the Pope the 
imperial title of Holy Roman Emperor. So 
came into existence that curious anomaly, 
the Holy Roman Empire, which endured until 
1806. Many of the kings who followed Otto, 
possessing his ambition without his ability, 
strained all their powers to make conquests in 
Italy, and for the sake of this foreign field 
neglected Germany itself. The nobles were 
prompt to take advantage of this state of 
affairs, drawing more and more power into 
their hands. However, in 1024 a strong king, 
Conrad II, came to the throne, and for a time 
asserted the royal rights. He also conquered 
Burgundy for Germany and reduced the Polish 
kingdom, which had grown to a dangerous 
strength on the eastern frontier, to the rank 
of a vassal dukedom. 

Conflict with the Papacy. Henry III, Con- 
rad’s son, who came to the throne in 1039, was 
a worthy successor of his father, and the great 


nobles ceased their aggressions for the time. 
But another conflict was beginning — a conflict 
which colors much of the history of medieval 
Germany; for the Pope, whose privilege it 
was to crown the Holy Roman emperors, felt 
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3 — Holland 

2 — Westphalia 

3 — Saxony 

4 — Pomerania 

5 — Brabant 

6 — Lorraine 

7 — Franconia 

8 — Brandenburg 

9 — Bohemia 

10 — Moravia 

11 — Burgundy 

12 — Swabia 

13 — Bavaria 


14 — Austria . 
r 5 — Carinthia 

16 — Styria 

17 — Arles 

18 — Provence 
ig — Lombardy 

20 — Aquilia 

21 — Tuscany 

22 — Ancona 

23 — Patrimony of Saint 

Peter 

24 — Corsica 

25 — Sardinia 


that thereby he gained the right to interfere 
in imperial affairs, while the emperors, as they 
became stronger, resented such interference. 
It so happened that a strong Pope, Gregory 
VII, and a weak emperor, Henry IV (1056- 
1106), were ruling at the same time, and Greg- 
ory was able to deprive Henry of some of his 
prerogatives and to force him to do penance 
in the guise of a beggar [see Henry (IV, Ger- 
many)]. Under Henry V (1106-1125) and 
Lothair (1x25-1137) the imperial power dimin- 
ished, so it became in reality but a shadow. 
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The Famous Hohenstaufens. In 1138 there 
came to the imperial throne a new dynasty, the 
Hohenstaufens, the early part of whose ruling 
period was the most glorious in the history of 
medieval Germany. These emperors had a 
definite purpose — they were determined to 
make good Germany’s hold on Italy, and to 
wrest from the Pope his temporal powers. 
Religion was a dominating force through all 
this time, for this was the period of the Cru- 
sades (which see). Frederick I, the beloved 
Frederick Barbarossa (1152-1190), about whose 
name legends still hover, was the greatest of 
the Hohenstaufen emperors, and had he not 
met his death while on the Third Crusade, he 
might have strengthened permanently the im- 
perial power. As it was, his successors were for 
the most part men of little ability, and in the 
end their powers were so encroached upon by 
the Papacy, and by the great nobles, that when 
the dynasty came to an end, in 1254, the titles 
of German king and Holy Roman emperor 
were but empty honors. 

During this period, significant changes had 
taken place in Germany. Manners and cus- 
toms had become more refined; women had 
begun to be looked upon with more respect; 
the songs and tales of the Minnesingers (which 
see) had acquired wide popularity; magnifi- 
cent cathedrals had risen under the influence 
of the religious enthusiasm generated by the 
Crusades, and the cities had acquired a degree 
of freedom and of prominence unknown before. 

Another Rise and Fall For about twenty 
years after the death of the last Hohenstaufen, 
anarchy prevailed in Germany. The electors 
offered the crown to the highest bidder, but of 
all the rival rulers, none acquired any real 
power. Finally, in 1273, the electors chose 
a man whom they thought weak enough not to 
interfere with their sovereign rights — Rudolph 
of Hapsburg; and thus that celebrated family 
came to the throne of Germany. Rudolph 
proved more vigorous than the electors had 
hoped, restoring at least a semblance of order 
and strengthening the royal authority. He 
showed that favor to his own family for which 
the Hapsburgs were later noted, and by grant- 
ing to his son as a dukedom certain territories 
that he had acquired in war, of which the 
chief was Austria, he laid the foundation of 
the state of Austria, with its long line of Haps- 
burg rulers. 

For over a hundred years, there followed 
another of those troubled periods, when the 
royal power was held first by one family, then 
by another. Significant events which stand 
out are the successful revolt of the Swiss 
against Austria; the proclamation by Charles 
IV (1348-1378) of the Golden Bull (which 
see), which defined the powers of the electors; 
and the war with the Hussites, brought on by 
the failure of Sigismund (1410-1437) to protect 


John Huss as he had promised. In 1438 Albert 
II of Austria, the descendant of that early 
Albert to whom was granted the domain of 
Austria, was made emperor, and for almost 
four centuries, the Hapsburgs bore the imperial 
title, though each time the electors went 
through the form of choosing. A strong man 
came to the throne late in the fifteenth cen- 
tury — Maximilian I (14937x519); and under 
him the empire became again an entity. 

Even more powerful was his grandson, 
Charles V (1519-1556), who during much of his 
long reign was the dominant prince of Europe, 
for not only Germany, but Spain, Naples, and 
the Netherlands were under his sway. But 
even during his reign, when the imperial power 
was at its very height, the breaking up. of the 
empire was beginning. Luther had nailed to 
the church door his ninety-five theses, and 
therewith the Reformation had begun. (For 
the history of this period see Luther, Martin; 
Reformation; Charles V.) The conflict be- 
tween Catholics and Protestants was brought 
to an end temporarily in 1555, by the Peace 
of Augsburg, which allowed to the Lutherans 
a certain measure of religious freedom; but 
this agreement opened up new dissensions. 

The Thirty Years’ War. The reigns of 
Charles’s successors, Ferdinand (1556-1564), 
Maximilian II (1564-1576), and Rudolph H 
(1576-1612), saw the growth of that important 
movement known as the Counter- Reformation, 
and an ever- widening gulf between the Catho- 
lics and Protestants. In 1617, during the reign 
of Emperor Matthias (1612-1619), the .ardent 
Catholic Ferdinand was crowned king of 
Protestant Bohemia, and the result^ was 
that gigantic struggle known as the Thirty 
Years’ War. Conditions in Germany dur- 
ing the war were almost indescribable, and 
at its close in 1648, the country was completely 
exhausted. Most of the population of the 
country districts had been killed, enormous 
debts had been incurred, and many of the in- 
dustries had been ruined. Moreover, most of 
the princes had gained, as. the price of their 
aid in the war, practical independence, and 
instead of one Germany, there were about two 
hundred small, states, each of which was only 
nominally subject to the emperor. The im- 
perial authority was completely wrecked, and 
national feeling was dead, except in so far as 
most of the states had come to look upon 
themselves as in some way opposed to Austria. 
Thus was worked out the policy of Richelieu, 
Prime Minister of France, who determined 
to weaken Germany, that France might be 
strong. 

Germany to the Time of Napoleon, Mean- 
while, one of the states of Gemany was grad- 
ually acquiring an increased power, This was 
Prussia, and it is in the rise of this power that 
the interest in German history centers for a 
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GROWTH OF PRUSSIA UNDER FREDERICK THE GREAT 

The territory acquired by Frederick the Great corresponds roughly to that returned to Poland in 1919* 


century and a half after the close of the Thirty 
Years’ War [see Prussia (History)]. In 
theory ; the ruler of Prussia, who in 1701 took 
the title of king, still owed allegiance to the 
emperor, but in reality there was growing up 
a determined antagonism between them. A 
crisis occurred in imperial affairs in 1740, when 
with the death of Emperor Charles VI (1711- 
1740) the male Hapsburg line died out, and 
in accordance with the Pragmatic Sanction, 
his daughter Maria Theresa attempted to 
assume the imperial title. Soon after the close 
of the War of the Austrian Succession, another 
war broke out, between Maria Theresa and the 
ambitious king of Prussia, Frederick the Great 
(which see). By his conduct of the Seven 
Years’ War, Frederick brought Prussia still 
farther to the fore as the natural enemy of 
Austria and as the one possible center for a 
future united Germany. # * 

The great European upheaval which fol- 
lowed upon the French Revolution affected 
Germany profoundly (see Bonaparte, Na- 
poleon), ending even the nominal existence 
of the empire, for in 1806 Francis II formally 
resigned the title of Holy Roman Emperor 
and took that of Emperor of Austria. It was 
Napoleon’s idea to isolate Austria and Prussia 
and to form of the west German states a Con- 
federation of the Rhine, but after his fall, the 
Congress of Vienna formed all the German 


states into a confederacy, with Austria at its 
head. 

Rivalry of Austria and Prussia. The plans 
for the confederation included the promise of 
constitutions for the different states, but this 
provision was in the main ignored, and there 
were constant disturbances, owing to the de- 
mands of the people for constitutional govern- 
ment. It was in 1830 and 1848, those years 
when the revolutionary spirit was felt through- 
out all Europe, that these disturbances culmi- 
nated, many of them successfully. In 1830 
was formed the customs union, or Zollverein, 
among the states, and this fostered the grow- 
ing feeling of nationality which in 1848 re- 
sulted in the assembling of a national parlia- 
ment at Frankfort. But Austria and Prussia, 
by their rivalry, brought to naught the feder- 
ation plans, and the Prussian king, Fred- 
erick William IV, refused to accept the title 
of emperor of the Germans. 

In the year 1861 a new king, William I, came 
to the throne of Prussia, and he was a man 
of bolder spirit. He called to his aid Bismarck, 
chief among the nation-builders of modem 
Europe, and under the direction of that deter- 
mined minister, the unification of Germany 
proceeded apace. Bismarck’s deliberate plans 
for breaking with Austria are described in the 
article under his name and in that on the 
Seven Weeks’ War. Emerging from this strug- 
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GERMANY AT THE HEIGHT OF NAPOLEON'S POWER 

The French extended their empire eastward to the Baltic Sea, and included Magdeburg. At this time West- 
phalia was a kingdom ruled by Napoleon's brother, Jerome. 


gle with new prestige, Prussia gathered about 
it the neighboring states in a North German 
Confederation, of which the king of Prussia 
was president; but even then the ambition of 
Bismarck was not satisfied. 

The Birth of a Nation. He saw ahead a war 
with France, and prepared for it carefully, 
so when the latter nation, jealous of the 
growing power of the Hohenzollerns, forced 
the issue, the victory of Germany was sure 
(see Franco-German War). France paid a 
large indemnity and gave back to Germany 
Alsace and Lorraine, those much-prized terri- 
tories which had belonged to Germany through 
a thousand years, but which Louis XIV had 
conquered for France. More important to 
Germany than any territorial gain was the 
awakening of an intense national feeling among 
the states, which made it possible to change the 
confederation into an empire and to proclaim 
William I as German emperor. This was done 
on January 18, 1871, and the state was launched 
on its imperial career. Bismarck kept the helm 
during the lifetime of William I and during 
the short reign of his son, Frederick III, who 
succeeded in 1888 and died in the same year; 
and the colonial power of Germany, the for- 
mation in 1883 of the Triple Alliance, including 
Germany, Austria, and Italy, and the anti- 
Sociaiist agitation were all his work, 


The Reign of William II. But the Iron 
Chancellor, as Bismarck was called, did not 
find favor with the young and aggressive Wil- 
liam II, who came to the throne in 1888 and 
showed at once his determination to be the 
real ruler of Germany, so far as the Consti- 
tution would permit. Bismarck therefore re- 
signed in 1890, and the list of his successors 
includes Caprivi, Hohenlohe, von Billow, and 
von Bethmann-Hollweg, the latter becoming 
Chancellor in 1909. Germany took an active 
part in Eastern affairs in 1898 when, after the 
murder of two German missionaries in China, 
the port of Kiao-Chau in Shantung was leased 
and made the center of a German protectorate 
in that region (see Kiao-Chau).^ Two years 
later, German troops were prominent in the 
suppression of the Boxer Rebellion (which see). 

Germany and the World War. In the sum- 
mer of 1914 there began in Europe the greatest 
struggle of all times, known as the World War. 
Germany claimed not to be the primary ag- 
gressor in the war, but for many years it was 
widely charged with chief responsibility. 
At first, interest centered chiefly in Germany 
and England, between which the struggle 
was intense. Germany asserted that Great 
Britain was its most malignant enemy, due 
to the fact that the latter's navy was effect- 
ing a blockade of the German Empire. So 
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OUTLINE AND QUESTIONS ON GERMANY 


Outline 


I. Location and Size 

(1) Centrally located in Europe 

(2) Latitude, 47 0 16' to 55 0 53 ' north 

(3) Longitude, 5 0 52' to 22 0 52' east 

(4) Geographic relation to other countries 

(5) Effect of location 

(6) Size 

II. What Constitutes Germany 

(1) Free States 

(2) Federated State 

(3) Republic 

(4) People’s States 

(5) Provinces 

III. Physical Features 

(1) Sea Coast 

(2) Highland and lowland 

(a) Northern lowland 

1. Part of great plain 

2. Fairly monotonous surface 

(b) Southern highland region 

1. Alpine country 

2. The highland proper 

(3) Effect of surface features on history 

(4) Rivers 

(a) 8,500 miles of navigable waterways 

(b) Chief rivers 

(5) Lake regions 

IV. Climate 

(1) Comparatively even climate 

(a) Effect of mountains and sea 

(2) Greater variation east and west than 

north and south 

(3) Rainfall 

V. The People 

(1) National characteristics 

(2) Diversified character of people 

(3) Languages 

(4) Population 

(5) Density compared with that of other 

countries 

(6) Cities 

VI. Industries 

(1) Mining 

(a) Great mineral wealth 

(b) Chief products 

1. Coal 

2. Iron 

(2) Manufacturing 

(a) Marvelous development 


(b) Chief products 

1. Textiles 

2. Metal goods 

3. Beet Sugar 

4. Beer 

(c) Industrial insurance 

(3) Agriculture 

(a) Necessity for importation of food- 
stuffs 

(b) Methods employed 

(c) Chief crops 

1. Cereals 

2. Potatoes 

3. Hay 

(d) Stock-raising 

VII. Transportation and Commerce 

(1) Railroads 

(2) Rivers 

(3) Canals 

(4) Large foreign commerce 

VIII. Education and Religion 

(1) High rank educationally 

(a) Practically no illiterates 

(b) The school system 

(2) No state church 

(a) Distribution of Protestants and 
Catholics 

IX. Government 

(1) President 

(2) Powers of the Reichsrat,* Reichstag 

(3) Position of Chancellor 

(4) System of voting 

(5) Power of the people 

X. History 

(1) In earliest times 

(2) The era of Charlemagne 

(3) The feudal period 

(4) The Holy Roman Empire 

(5) Struggle between Emperor and Pope 

(6) The Hohenstaufen dynasty 

(7) The Reformation 

(8) The Thirty Years’ War 

(9) The rise of Prussia 

(10) The Napoleonic Era 

(n) Rivalry of Austria and Prussia 

(12) Franco-German War and establishment 

of the empire 

(13) Recent development 

(14) The World War 
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OUTLINE AND QUESTIONS ON GERMANY— Continued 


Questions 


Who was the first President of the republic of Germany? 

In what way was President von Hindenburg, in his official capacity, a disap- 
pointment to the enemies of the republic? 

How much did the mark, the basis of German coinage, depreciate -after the 
World War? 

Has Germany developed a system of air transportation? 

What territory did Germany lose when defeated in the World War? 

Why are not all the inhabitants of Germany Germans, in the same sense in which 
the people of the United States are Americans? 

In what way do the “folk schools” differ from primary schools in the United 
States? 

What great emperor had to humble himself and don the guise of a beggar, and 
why? 

In what sense was Frederick the Great the forerunner of Bismarck? 

What characteristic have the Germans which takes the place of English deter- 
mination and French quickness? 

What typically German river has neither its source nor its mouth within Ger- 
many? 

At the outbreak of the World War, how many countries surpassed Germany in 
value of manufactures? 

How does Germany rank as regards percentage of illiteracy? 

Who was the last of the royal line of the Hohenzollerns? 

What was the Iron Crown of the Lombards, and when did it play a part in the 
history of Germany? 

What were the chief effects of the Thirty Years’ War? 

What does the expression “a place in the sun” signify, and how has it been used 
in connection with Germany? 

How might the history of this country have been different if there had been no 
mountain systems? 

What product still obtained along the Baltic coast was famous in the days of 
the Roman Empire? 

What medieval king of Germany was made famous by one of the greatest music 
dramas of modem times? 

When did the nailing of certain “theses” on a door change the history of a con- 
tinent? 

How far can you travel in a straight line in Germany? 

How does the highest point in Germany compare in altitude with the highest in 
France? In England? In Alberta? 

How does Germany rank as a coal producer? As an iron producer? 

How many countries have a greater railroad mileage? How many have a greater 
mileage in proportion to population ? 

How did the Franco-German War help in the founding of the empire? 

What part of North America is approximately in the same latitude as Germany? 

Why are the transient birds of the country very numerous? 

Who deliberately plunged the nation into war in order to humble a rival? 

What mountains in Germany are not called mountains? 

What early battle on German soil ranks among the world’s decisive conflicts? 

How many countries of Europe have a greater average density of population? 

What is the difference in the ordinary meaning of the word gymnasium in Ger- 
many and in America? 




GERMANY 


GERMINATION 


2789 


serious did the blockade become that Ger- 
many, through a submarine campaign against 
friend and foe alike, sought to stop all commerce 
with its enemies and reduce them, also, to the 
starvation point. Vessels of all nations were 
torpedoed on sight and without warning, and 
this direct violation of international law so 
alarmed the great neutral nations that on April 
6, 1917, the United States declared that through 
Germany’s acts a state of war existed between 
those two countries. Soon the Central Em- 
pires, Germany and Austria-Hungary, were 
facing a world of foes. The story of the war 
and its causes appears in detail in the article 
World War. 

During the years 1921, 1922, and 1923, 
Germany faced almost insurmountable eco- 
nomic difficulties, to which reference has 
already been made. Repeatedly, Germany 
declared itself unable to pay great sums in 
reparations. The key to the whole situation, 
it was universally believed, was an agreement 
between Germany and the allied nations, par- 
ticularly France, on the subject of reparations. 
The peace treaty had fastened upon Germany 
an obligation to pay in penalties a sum equal 
to $33,000,000,000. The Dawes Commission 
in 1924 gave a real basis for economic adjust- 
ment and reparations, so that after six years 
of strife, rebellion, political dissension, hunger, 
and economic distress, Germany’s impending 
financial collapse was averted. 

In 1925 General von Hindenburg was elected 
President. In the same year, at Locarno, 
Germany signed with its former enemies an 
epoch-making treaty of permanent security. 
In 1926 war hatreds were so far extinguished 
that Germany was admitted to membership 
in the League of Nations. In the years im- 
mediately following, several conferences were 
held by the allied nations and Germany, to 
find a new and satisfactory basis for assessing 
Germany’s war debt. In 1929 the Young Plan 
was adopted to supplant the Dawes Plan. See 
War Debts, for detailed analysis. e.d.e. 


Related Subjects. The articles in these volumes refer- 
ring to Germany are numerous, but the following classified 
index will make reference to them easy: 

CITIES AND TOWNS 

Berlin Hamburg 

Bremen T^eipzig 

Cologne Liibeck 

Dresden Munich 

Erankfort-on-the-Main 


HISTORY 


Augsburg Confession 
Balance of Power 
Berlin, Congress of 
Counter-Reformation 
Crusades 
Dawes Flan 

Elector, German Imperial 
Franco- German War 
Free Cities 
Golden Bull 
Hanseatic League 


Hapsburg 
Hessians 
Hohenstaufen 
Hohenzollern 
Holy Alliance 
Holy Roman Empire 
League of Nations 
Locarno Agreement 
Ltltzen, Battles of 
Peasants’ War 
Pragmatic Sanction 


Reformation, The 
Sadowa, Battle of 
Schmaikaldic League 
Seven Weeks’ War 
Seven Years’ War 
Succession Wars 


Thirty Years’ War 
Trent, Council of 
Triple Alliance 
Vienna, Congress of 
World War 
Zollverem 


.Much of the history of the country is contained in the 
articles on the rulers or other distinguished people: 


Bethmann-Hollweg 
Bismarck-Schonhausen 
Bliicher, Gebhard von 
Bulow, Prince von 
Charlemagne 
Charles 

Ferdinand I and II 
Frederick I, Barbarossa 
Frederick I, II, and III 
Frederick William I, 
III, and IV 
Henry III, IV, and VI 


Hindenburg, Marshal 
von 

Louis, the German 
Luther, Martin 
Maria Theresa 
Maximilian I 
Moltke, Count von 
Stein, Baron von 
Tilly, Count of 
Wallenstein, Duke of 
William I and II 


Alps 

Black Forest 

Danube 

Elbe 

Main 

Moselle 


MOUNTAINS 

Harz 

Riesengebirge 

RI VERS 

Oder 

Rhine 

Spree 

Weser 


STATES AND PROVINCES 


Baden 

Bavaria 

Brandenburg 

Brunswick 

Hanover 

Hessen 

Mecklenburg-Schwerin 

Oldenburg 


Palatinate 

Pomerania 

Prussia 

Saxony 

Schleswig-Holstein 

Silesia 

Wurttemberg 


GERMICIDE, jur r mih side. See Antiseptic. 

GERMINATION, jur mih no,' shun , the proc- 
ess by which the germ, or embryonic plant, 
begins to develop into a mature plant. Ger- 
mination is often used interchangeably with 
sprouting. The miracle of growth — the emer- 
gence of a tender green shoot from the moist, 
warm earth in the spring time, after the 
planting of the ripened seed — is one of the most 
familiar and yet one of the most wonderful 
facts in nature. What has taken place is the 
awakening to activity of the germ of life — 
the embryo , or kernel, of the seed. The em- 
bryo is itself a miniature plant, and in many 
cases it has a fairly definite set of organs — a 
short, rootlike member, actually growing into 
a root below, and often above into a sub- 
cotyledonary stem called the hypocotyl ; one or 
two seed-leaves, called cotyledons ; and a 
plumule , or seedbud. 

There are three conditions which are gen- 
erally necessary for the sprouting of a seed. 
These are warmth, moisture, and a supply of 
oxygen. Different plants vary in their tem- 
perature requirements, and the farmer must 
learn by experience when to sow the various 
grains and vegetables. Corn planted too soon 
will decay in the ground, but peas can safely 
be sown not long after the soil is free from frost. 
The following table shows the temperatures 
required by a few well-known plants; the 
degrees are on the Fahrenheit scale; 
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LOWEST 

HIGHEST 

MOST 

FAVORABLE 

Barley 

I 32 °- 4 i° 

100. 4 0 

V 

Wheat . . 

32°- 4 i° 

107. 6° 

84° 

Indian Corn . . . 

49 ° 

j ii 5 ° 

91 . 4 ° 

Squash 

57 ° 

Ii 5 ° 

91.4° 

Muskmelon and . 
Cucumber. . . . 

6o° 

117 0 

93 ° 


Moisture softens the outer coat of the seed, 
swells the tissues of the embryo, and also con- 
ditions the solution of certain food materials 
present in the seeds so that they may be as- 
similated . Too little moisture and too much are 


equally injurious to growth, for the first condi- 
tion retards ger- , 

mination, and , 

causes many 

species to decay r 

because of lack 1 c ' 

of air. A supply 
of oxygen is nec- jcx 
essary, because 

without this gas, ft * 

certain chemical 1 : O 

changes which ’ wS NKT , 
accompany 1 
growth cannot f q |j 

take place. In | i 

other words, :■* : 

seeds must re- | f JA 

spire to live ac- | , IP 

tively. The time ; ; , 1 L 

required for ger- 'Ly . p , ,,, \ 
mination varies ‘/V >\ V / ; ,■ '/#; 
greatly with dif- y^ 1 ': 7, i'".; j ■ 1 : 

f er en t plants . L* 

Seeds of trees germination 

ana shrubs us- ^ w0 S f. a g CS the growth of the 
ually take more bean, (a) Taproot; ( b ) hypo- 
time to sprout cotyl (the portion of the stem 
than do those of bclow tho {c c) lUc 

grains, grasses, } y 0 

and vegetables; the ash and hornbeam, for 
instance, do not grow until the second spring 
after the sowing. Parsley seeds sprout in about 
two weeks, and those of grains, grasses, and 
many herbs of the pea family in from two to 
eight days. 

Examples of Germination. The bean is a 
good example of those plants which have two 
seed-leaves (cotyledons), both of which rise 
above the ground during the growing process. 
First, the outer coat of the seed (the testa) 


splits open, and a radicle, or root part, pushes 
its way downward into the soil, soon developing 
a covering of fine root hairs. This is the begin- 
ning of the root system of the plant. Mean- 
while, the cotyledons burst open, and as they 
rise from the ground, a green shoot unfolds 
between them, while the root develops branches 


in the soil. Under the action of the sun- 
light, the cotyledons turn green, but as the 
nourishment stored in them is absorbed by the 
plant, they wither and fall. Their place, how- 
ever, is taken by a pair of true leaves, which, 
with the developing root system, supply the 
young plant with food. 

The pea, another plant with two seed-leaves, 
germinates differently, for its cotyledons re- 
main in the ground while their nourishment 
is being absorbed, and the first leaf that ap- 
pears above ground is a true leaf. The ger- 
mination of seeds having but one cotyledon is 
illustrated by that of the Indian corn. Here 
the nourishment is stored at the large end of 
the kernel. As in case of the pea, the nourish- 
ment is absorbed while the seed-leaf remains 
underground, and the first leaf above ground 
is a true leaf. b.mjx 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Cell Seeds 

Cotyledon Spore 

Roots Stem 

GERM PLASM. See Evolution (The 

Factors of Evolution). 

GERM THEORY OF DISEASE. See 

Disease (Disease in the Human Body). 

GfiROME, zhay rome* , Jean Leon (1S24- 
1904), a French painter and sculptor, con- 
sidered one of the most eminent artists of the 
late nineteenth century. He received practically 
all of his early training from Paul Delaroche; 
this was supplemented by extensive travel. His 
work is remarkable for perfect drawing and 
grouping, although critics consider his color 
often lacking in warmth. Most of his pictures 
are in French galleries, but he is also well 
represented in American collections, particu- 
larly the Metropolitan Museum, New York 
City. Some of his famous paintings are Glad- 
iators before Caesar , The Age of Augustus, Slave 
Market in Rome , Death of Caesar , and Duel 
after a Masked Ball . 

[With the article Caesar is a faithful reproduction, in 
halftone, of the Death of Caesar, J 

GERONIMO, jc ron f i mo (? 1834-1 909), an 
Apache chief of the Chiricahua band, who, 
during the years 1884 and 1886, as the leader 
of a band of savages, made hostile raids into 
New Mexico and Arizona. General Crook 
forced him to surrender in 1886, but on the 
march to Fort Bowie, where imprisonment 
awaited them, the Indians escaped and re- 
newed their depredations. The vigorous 
measures of General Miles, who replaced 
General Crook, resulted in the second surrender 
of Geronimo, who was sent to Fort Pickens, 
and later to Fort Sill, Okla, There he was held 
until his death. (See illustration, page 2791). 

GERRY, Elbridge. See Gerrymander, 
subhead; XYZ Correspondence. 
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GERRYMANDER, gair ih man ' dur, a word 
coined in the United States in 1812, defining 
an unnatural division of a state into districts 
to gain political advantage. When Elbridge 
Gerry was governor of Massachusetts, the 
legislature made a new division of the districts 
for the election of state senators, grouping 
the counties together that returned large 
Federalist majorities. By this means, the 


GERONIMO 

(See article, page 2790.) 

representation of the Federalist party in the 
legislature was reduced. The outline of one 
district, under the new law, was so unusual 
that it was not unlike the figure of some myth- 
ical animal. An editor drew the geographi- 
cal figure and exhibited it at a dinner party. 
Some said it looked like a salamander. “No,” 
said another, “it is a gerrymander” For years 
the word was used by the Federalists as a term 
of contempt for the governor and the Demo- 
cratic legislature, which had established the 


artificial redistricting of the state. The word 
has been incorporated into the language, and 
is used very generally, especially as a verb. 

The most famous gerrymander in the United 
States since the original one of 1812 was the 



THE FIRST GERRYMANDER 

The misshapen district suggested to opponents of the 
responsible political party the addition of forked 
tongue, wings, and claws. 

“shoestring district” (Sixth Congressional) in 
Mississippi. It was formed to minimize the 
negro vote, and consisted of all the counties 
in the state along the Mississippi River; it 
was about 300 miles long and only about 
twenty miles broad. 



Elbridge Gerry (1744-1814), the governor of Mas- 
sachusetts whose name is perpetuated in the word 
gerrymander, was born in Marblehead, Mass., was 
graduated at Harvard 
College in 1762, and 
died at Washington, 

D. C. At the time of 
his deathl he was Vice- 
President of the United 
States, having been 
elected with James 
Madison. Gerry was a 
signer of the Declara- 
tion of Independence, 
a member of the United 
States Constitutional 
Convention, and a mem- 
ber of Congress for sev- 
eral years. In 1797 he 
was sent to France to 
establish diplomatic re- 
lations with that coun- 
try (see X Y Z Corre- 
spondence). His term as governor of Massachu- 
setts was from 1810 to 1812. 

GERUND. See Participle. 

GERYON. See Hercules (Tenth Labor). 


Photo: Brown Bros. 
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The Garden of Gethsemane. It was to this garden, just outside the “Golden Gate” of Jerusalem, that Jesus 
went with his Disciples. Here He prayed while they slept, and here it was that Judas betrayed Him with a 
kiss. The ancient olive trees in the picture, while hardly the identical ones which sheltered Jesus that night 
27 Q2 so l° n £ ugo, were undoubtedly grown from the same roots, 
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GESNER, Dr. Abraham, the scientist 
who named kerosene (which see). 

GESSLER, a minor Austrian official. See 
Tell, William. 

GESTALT, ge stahlt', PSYCHOLOGY. See 
Psychology (Modern Movements). 

GETHSEMANE, getk sem' a ne , a beautiful 
garden filled with olive trees, located about a 
mile east of Jerusalem, between the River 
Kedron and the Mount of Olives. During 
His mission on earth, Jesus often retired to this 
spot for meditation and prayer. It is now for- 
ever sacred, because it was the scene of His 
agony, His betrayal by Judas, and His arrest. 
Although the exact location is not known, the 
Latins built a wall around a plot of ground, 
140 by 150 feet, just across the river from 
Jerusalem, arranged it as a European garden, 
and preserved it as the sacred spot. The 
Greeks, envious of the Latins, enclosed a 
place a little north, beside the Virgin’s tomb, 
and contend that this is the true Garden. 

The “Cavern of the Agony” is a grotto be- 
side the Garden, at the right of the Church of 
the Tomb of the Virgin. It was here that 
legend says the sweat of Jesus became as great 
drops of blood. Since 1392 the Grotto, and 
since 1681, the Garden, have been under the 
exclusive control of the Franciscans. 

There are eight large olive trees in the Gar- 
den, with circumferences of twenty-four to 
thirty feet. They must have existed for at 
least thirteen centuries, because they never 
were subject to tax imposed upon all newly 
planted trees after the Mussulman conquest. 
It was not until 1848 that the Franciscans 
enclosed the Garden. A mass of rock marks 
the spot were Peter, James, and John slept, 
and there is a marker that is supposed to indi- 
cate the spot where Judas betrayed Jesus with 
a kiss. (See illustration, at left.) 

GETTYSBURG, Battle oe. See War of 
Secession. 

GETTYSBURG ADDRESS. In ten sen- 
tences, containing only 267 words, spoken un- 
der the inspiration of a great and solemn 
assemblage, Abraham Lincoln gave to the ages 
America’s noblest example of oratory. The’ 
occasion was the dedication of the National 
Cemetery on the site of the Battle of Gettys- 
burg (see War of Secession) . It was a master- 
piece of logic, faultless in sentence structure, 
forceful in its choice of words, and above all, 
breathed the purest patriotism— the kind which 
grips men’s hearts and stamps immortal truths 
upon their minds. In the simple, manner char- 
acteristic of the man, he said: 

Fourscore and seven years ago, our fathers brought 
forth on this continent a new nation, conceived in 
liberty, and dedicated to the proposition that all 
men are created equal. Now we are engaged in a 
great civil war, testing whether that nation, or any 
nation so conceived and so dedicated, can long endure. 


We are met on a great battlefield of that war. We 
have come to dedicate a portion of that field as a 
final resting-place for those who here gave their lives 
that that nation might live. It is altogether fitting 
and proper that we should do this. But in a larger 
sense we cannot dedicate, we cannot consecrate, 
we cannot hallow this ground. The brave men, 
living and dead, who struggled here, have conse- 
crated it far above our poor power to add or detract. 
The world will little note, nor long remember, what 
we say here, but it can never forget what they did 
here. It is for us, the living, rather to be dedicated 
here to the unfinished work which they who fought 
here have thus far so nobly advanced. It is rather for 
us to be here dedicated to the great task remaining 
before us, — that from these honored dead we take 
increased devotion to that cause for which they gave 
the last full measure of devotion, — that we here 
highly resolve that these dead shall not have died 
in vain, — that this nation, under God, shall have 
a new birth of freedom, — and that government of 
the people, by the people, for the people, shall not 
perish from the earth. 

[The reader is referred to the articles Everett, Edward; 
Lincoln, Abraham; and to illustration, page 2794.] 

GEYSER, gi' suVj or gi' zur. In the volcanic 
regions of Iceland, New Zealand, and Yellow- 
stone National Park, there are very striking 
exhibitions of the earth’s internal heat, in 
wonderful natural fountains, called geysers , 
from which streams of boiling water and steam 
shoot high into the air at varying intervals. 
Geysers have often been compared to volca- 
noes, for they act much the same, but instead 
of molten rock, they shoot forth water con- 
taining mineral matter in solution. 

Origin and Action. Geysers form along the 
lines of drainage, that is, near rivers and 
lakes, from the surface water which works 
down through cracks in the rocks and lava, 
until, at some unknown depth, it comes in 
contact with rocks sufficiently hot to boil it. 
The rocks are much hotter than is necessary 
to heat the water to the boiling point, and as 
more water trickles down, the pressure of the 
cooler surface water becomes very great on the 
boiling water beneath. (See page 2796.) 

When the pressure of the steam formed at 
the bottom becomes stronger than the pressure 
from above, the steam must escape, so it forces 
the water above it up through an opening in the 
rocks, called a tube . As soon as a little of the 
water overflows upon the surface of the earth, 
the pressure below is relieved, and the steam 
shoots out, taking a great amount of water 
with it. The eruption occurs very suddenly, 
and after it ceases, much of the water which 
falls around the geyser evaporates, leaving 
deposits of silica or lime carbonate that often 
take on beautiful and fascinating forms. 

Some geysers, such as the Giantess in Yel- 
lowstone National Park, never form cones, but 
appear as pools of wonderfully clear water, 
except when in action. Very little water is 
left after an eruption in those which have 




2794 the GETTYSBTJRG address in imperishable bronze (See article, page 2793) 
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ON THE OTHER SIDE OF THE WORLD 

The Polutu Geyser, on North Island, New Zealand, in action. Its spray is shot many feet into the air. [In 
the article Yellowstone Park, will be found an illustration of one of the world’s most noted geysers, * Old 

Faithful.”] 


cones, except in such cases as that of the tiny 
Model, also in Yellowstone National Park, 
where all the water ejected falls back into the 
cuplike cone and returns to the depths of 
the earth to be reheated. Eruption of these 
geysers is caused by the gradual filling of the 
crater with water, which is forced up by the 
steam generated in the cavity below. The water 
prevents the escape of the steam, and as 
it rises in the crater, the pressure of steam 
below increases. Finally, the water reaches 
the top of the crater, and begins to overflow. 
With the overflow, the pressure in the crater 
lessens, and the steam under high pressure ex- 
pands with such force as to drive all the water 
out of the crater, often throwing it over a 
hundred feet into the air. After the water has 
been expelled, a flow of steam follows for sev- 
eral minutes. The geyser then becomes quiet 
and remains in this state until the crater is 
again filled, when another eruption occurs. 

In course of time, geysers cease to act and 
become hot springs. However, this process is 
very slow, and the formation of new geysers 
offsets the decay or drying up of old ones, so 
that it will be thousands of years before they 


cease to exist. The prevalent idea that gey- 
sers erupt at regular intervals is false, al- 
though a few geysers, such as Old Faithful in 
Yellowstone Park, send forth their showers 
at quite definite periods. 

Their Distribution. In Iceland the volcanic 
forces are still active, and in New Zealand the 
occasional eruption of Taxawera shows that 
molten rock still exists; but in Yellowstone 
National Park, where there are sixty active 
geysers located on an elevated volcanic plateau, 
there are no evidences of fresh lava flow. In 
the barren lava fields of Iceland, which is 
well named the “land of frost and fire,” are 
located the Geyser and the Strokhr, the two 
famous geysers of that region, . seventy miles 
from Reykjavik, Iceland’s capital. In strong 
contrast is the location of the New Zealand 
geysers, which are situated in a country clothed 
in luxuriant vegetation. The delicate “pink 
and white terraces,” which rise like stairways 
of beautifully, sculptured marble above the 
dull green waters of Lake Rotomahana, in that 
country, were formed from the Terata geyser, 
standing like a fountain at the head of the 
stairway. 
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Yellowstone National Park contains the 
largest and most active geyser region in the 
world. Old Faithful is the most famous of all 
geysers. The Giantess, in the same park, has 
the largest crater; the Giant throws the high- 
est column of water. r.h.w. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Iceland Silica 

New Zealand Yellowstone National Park 

GHATS, or GHAUTS, gawtz , two ranges of 
mountains running parallel with the east and 
west coasts of India, generally known as the 
Eastern and Western Ghats. The Western 
Ghats are more continuous than the Eastern 
range, and extend from the River Tapti to 
Cape Comorin, the most southerly point of the 
peninsula, with peaks varying from 4,000 to 
8,700 feet in height. The Eastern Ghats, the 
main part of which lies between Orissa and 
Coimbatore, have an average height of 1,500 
feet. 

The term ghats is also applied to landing places by 
the side of Indian rivers, with broad flights of stairs 
leading to long, high rest-houses or temples. Up 
and down these ghats, especially those on the banks 
of the sacred River Ganges, thousands of Hindus pass 
daily to and from their baths in the holy waters. See 
Ganges Rivek, 

GHAUTS, a variant of Ghats (which see) . 

GHE 3 ERS, ge r burz , or GABERS, ga' burz , 
is a name applied to the followers of the an- 
cient Persian religion of Zoroaster. When the 
Mohammedans invaded Persia, in the seventh 
century, the Ghebers were driven to the 
western coast of India, where they are now 
known as the Parsecs (which see). 

GHENT, called gent in America, but gong 
in Europe, is the capital of the province of 
East Flanders, in Belgium. It is situated at 
the junction of the Scheldt and Lys rivers, 
thirty-one miles northwest of Brussels. Like 
all Belgian cities, it is intersected by a network 
of streams and canals, crossed by more than 
200 bridges. The older portion of the town is 
of great interest to tourists, having a medieval 
aspect and possessing many buildings of 
historic interest. These include the cathedral, 
part of which dates from 941, and the six- 
teenth-century town hall, the finest example of 
Gothic architecture in Belgium. 

Ghent was founded in the seventh century 
by Baldwin, the first Count of Flanders, and 
it grew in importance until, in the fifteenth 
century, it became the chief center of European 
textile industries. Since the days of its foun- 
dation, Ghent has been a center of strife and 
war. In the fourteenth century, the wealthy 
merchants of the city maintained an army of 
20,000 men (for history, see Flanders; also 
Belgium). During the World War, the city 
was occupied by the Germans, without oppo- 


sition; by avoiding bombardment, the citizens 
preserved their historic buildings. 

The treaty which ended the war of 1812, 
between Great Britain and the United States' 
was signed here (see Ghent, Treaty or). 

Although Ghent has greatly declined in 
commercial importance, the city is still noted 
particularly for its linen weaving and for its 
far-famed flower nurseries. Population, 1 66,- 
000. 

GHENT, Treaty oe, the treaty which ended 
the War of 1812 between Great Britain and the 
United States, was signed December 24, 1814, 
and ratified February 17, 1815. The Amer- 
ican negotiators were John Quincy Adams, 
James A. Bayard, Henry Clay, Jonathan Rus- 
sell, and Albert Gallatin. The terms of the 
treaty restored all territory to its ownership 
previous to the war, appointed a commission 
to settle matters relating to the international 
boundary, and bound both America and Eng- 
land to use their utmost influence to stamp 
out slavery. Many points which afterward 
caused friction were not settled; it was generally 
felt that the United States negotiators had 
not strongly insisted on a cessation of im- 
pressment of American seamen, one of the 
chief causes of the war. However, that is- 
sue never again appeared in the relations of 
the two countries. The rights of Americans 
to participate in the Newfoundland fisheries 
were also overlooked. These matters were 
settled by subsequent negotiation. See War 
oe 1812. 

A Needless Battle. A notable incident in military 
history occurred in connection with this treaty. More 
than two weeks after it was signed, the Battle of New 
Orleans was fought (January 8, 1815), the news of 
peace not having reached the United States. 

GHERKINS, gur' kinz. See Cucumber. 

GHETTO, get ' 0 . In the Middle Ages, the 
Ghetto was the Jews’ quarter of a large town, 
outside of which they were not permitted to 
take up residence. The name now has no legal 
significance, but is popularly applied to the sec- 
tion of a large city occupied of their own 
choice by Jews of the poorer classes. The 
largest and most densely populated Ghetto 
in the world is located on the “East Side” in 
New York City, where a single city block con- 
tains 3,000 to 5,000 population. Six hundred 
persons are often, housed in one tenement 
building. The population of the New York 
Ghetto is estimated at 350,000. 

The Ghetto originated in Rome, and was 
instituted by Pope Paul IV. He allotted the 
distinct quarter, comprising a few narrow, un- 
healthful streets on the banks of the Tiber 
River, and extending from the bridge Quattro 
Capi to the present Place of Tears. Walls 
and gates that could be guarded enclosed the 
“Jews’ Suburb.” On the twenty-sixth of July, 
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THE AST OE GHIBERTI 

At left, Saint Matthew; right, The Annunciation. Both are in bronze, and are to be seen in galleries in Florence. 


1556, the Jews entered the Ghetto, weeping 
and wailing, like their ancestors when taken 
into the Captivity. In the eighteenth century, 
Innocent XIII decreed that the Jews should 
have no trade or profession other than traffic 
in rags, old clothes, and broken iron. In 1740 
Benedict XIV permitted them to add to this 
the trade in new cloth wares, which in Rome 
they carry on to the present day. Pius IX 
was more liberal than his predecessors, for he 
ordered the walls of the Ghetto pulled down, 
and the Jews were then at liberty to reside 
where they pleased in Rome. 

The Ghetto of London has been presented 
in fiction by Zangwill in his Children of the 
Ghetto , and the New York East Side life has 
been depicted in the works of Henry Harland, 
Abraham Cahan, and Hutchins Hapgood. See 
Americanization. l.-l.b. 

Derivation. The word ghetto was probably from 
the Talmudic ghet, which signifies separation. 

GHIBELLINES, gib' el linz. See Guelphs 

AND GHIBELLINES. 

GHIBERTI, ge bair' te, Lorenzo (1378-1455); 
an artist who holds first rank, with his friend 
Donatello, among the Italian sculptors and 
goldsmiths of the Renaissance. His art has 
been perpetuated by his bronze gates for the 
baptistry of Florence, which in beauty of 
ornamentation and perfection of form and 
finish are counted among the finest works of 
art in Italy, and far surpass anything of the 
kind attempted since the days of the ancient 
Greeks, A century after their completion, 


Michelangelo pronounced them “worthy to 
be the gates of Paradise,” and they still compel 
the admiration of the visitor. The first gate, 
upon which Ghiberti was engaged for twenty 
years, consists of twenty-eight panels, repre- 
senting incidents in the lives of Christ, the 
fathers of the Church, and the Evangelists. 
So greatly was this admired that the artist 
received the order for a second gate, which took 
as much time to complete; the subjects for it 
were taken from the Old Testament. 

Next to the gates for the baptistry, Ghi- 
berti’s chief works still in existence are his 
three statues of Saint John the Baptist, Saint 
Matthew, and Saint Stephen. In the Church 
of San Michele, at Florence, are to be found 
bas-reliefs, statues, and some excellent painted 
glass windows. He is also famed as an archi- 
tect, but his skill as a sculptor and goldsmith 
far eclipsed his other attainments. Ghiberti 
died, at the age of seventy-seven, in his native 
city, Florence. 

GHIRLANDAJO, geer lahn dak' yo , Domen- 
ico (1449-1495), an eminent Florentine painter 
of the Renaissance. Ghirlandajo , which means 
garland-maker, was a nickname that clung to 
Domenico from the employment of his father, 
who fashioned the metallic garlands worn by 
the Florentine maidens. Not until the age of 
thirty-one did the artist begin his life work, 
and in a brief period of fourteen years he be- 
came one of the most proficient painters of 
his time, presenting the life of the Renaissance 
as he saw and knew it in the town which he 
knew and loved best— his native Florence. 
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giants 7 causeway (See next page.) 


He had a happy faculty of bringing many 
notable personages of his day into his paintings, 
which makes his work invaluable to the student 
of his time. 

Representative Works. His first work of impor- 
tance, the frescoes in the Sistine Chapel, are notable 
for their excellence in composition and perspective. 
Among others are the frescoes and an altarpiece in 
the Sassetti Chapel of the Trinity Church, and the 
frescoes in the choir of Santa Maria Novella, in 
Florence; and his paintings, Coronation of the Virgin 
and Adoration of the Kings. Of several portrait 
heads, one of the best known is in the Morgan col- 
lection, New York. 

GHOSTS, shadowy figures of the dead 
brought into fancied reality in the imaginations 
of living persons. The belief in ghosts has 
furnished topics for countless gruesome stories 
and has led to many superstitious fears. They 
have been credited with remarkable powers, 
and in the past, terror was felt over the almost 
certain return of the spirit of anyone who died 
a violent death or who was concerned with a 
murder. Tales of haunted houses show that 
this feeling still exists, but in most civilized 
countries, nowadays, ghosts merely furnish 
a topic which permits of unlimited play of the 
imagination in stories told at dusk or in the 
dim firelight's glow. 

Various theories have been advanced con- 
cerning belief in ghosts. It has been suggested 
that it arose from dreams. A dream in which 


a dead person figures may have been so real- 
istic that the dreamer believed the dead had 
really come back in person; or the dreamer may 
have believed that while sleeping his own soul 
left his body and visited and talked with the 
dead. At any rate, the belief in the return of 
the dead in the form of ghosts has played an 
important part in religious beliefs, and various 
religious theories have developed therefrom, 
such as ancestor worship, belief in immortal- 
ity, witchcraft, nature worship, and totemism. 
Akin to the ghost belief is the tenet of spiritual- 
ism, that spirits of the departed commune 
with the living. North American Indians had 
a religious dance called the ghost dance , per- 
formed at night, and for which a white cloak 
was worn. The superstitious fears of negroes 
are well known. 

Ghosts on the Printed Page. One of the most 
famous ghosts in literature is that of Hamlet’s father, 
in Shakespeare’s tragedy Hamlet. Marley’s Ghost 
in Dickens’ The Christmas Carol changes a miserly, 
hard old man to a cheerful, helpful giver. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Immortality Totem 

Spiritualism Witchcraft 

GHURUSH, the Turkish name for the piaster 
(which see). 

GIANT MOUNTAIN. See Adirondack 
Mountains. 
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GIANTS, ji f antz, a word commonly applied 
to unusually tall men and women. The aver- 
age height of men throughout the world is 
about five feet five inches; but each race has 
an average height of its own, which changes 
little from generation to gen- 
eration, and which often varies 
considerably from the general 
average of all men. 

Machnow, a Russian, bom Jm 

at Charknow, was exhibited in f JB 

London in his twenty- third j 

year, in 1905 ; he was then nine / ^Hi 

feet three inches in height and 
weighed 360 pounds. From 4 f| 9 H 

his wrist to the tip of his second 
finger, he measured two feet. 

Chang-wu-gon, a Chinese gi- wHfc 

ant, was seven feet nine inches 
high; Anna Swan, a native of . j H fey* 

Nova Scotia, and her husband, 'iHsF 

Captain Bates, a native of « 

Kentucky, each measured over -d 

eight feet. Men of similar pro- yH { 

portions are seen occasionally Jj| 

to-day in traveling circuses. /iSfH 

It was the general belief of ‘ 

the ancients that the human / “HHg 

race of their day had degen- / -TjjH 

erated, the men of primeval 
ages having been of so far rff 

greater stature and strength 
as to be gigantic. The idea 
conveyed by the word giants in ^ 
classic mythology is that of 
beings more or less manlike, 
but enormous in size and 
strength. Giants of Greek 
mythology were believed to 
personify the elements of na- a g 

ture, and were said to have The original of t 
sprung from the blood of Ura- captured m Siai 
bus (Heaven), which fell into 200 m Wasl 


The original of this photograph was 
captured in Siam and sent to the 
zoo in Washington, D. C. 


Antrim, Northern Ireland. The causeway 
proper is a promontory formed of about 40,000 
columns, fitting into each other perfectly and 
jointed horizontally. Some of the pillars are 
twenty feet in height, and vary in diameter 
from fifteen to twenty inches. Different groups 
are known as the Wishing Chair, Lady’s Fan, 
Giants’ Loom, Giants’ Organ, etc. The pecu- 
liar pillar-like construction of the rocks is de- 
clared by geologists to result from contraction in 
the cooling of the lava of which they are com- 
posed. The Giants’ Causeway derived its name 
from the legend which ascribes its construc- 
tion to Finn M’Coul, or Fingal, who bridged 
the channel from Ireland to Scotland in order 
that the giants might pass 
from one country to the other. 
See illustration, page 2800. 
GIANT SILKWORMS. See 
Sfe. Moth (Moth Families). 

&|g| GIBBON, gib' un, a small, 

^ tailless anthropoid, or man- 

like, ape, the lowest of the 
group which also includes go- 
rillas, chimpanzees, and orang- 
utans. It is found in all parts 
MppP" of the East Indies, where it in- 

habits the forests, living almost 
k entirely in the trees and trav- 

WL eling with great rapidity 

Hk through the tangled growth. 

pH Its color is black, with a white 

gif fringe or beard surrounding 

the face. Gibbons are ex- 
tremely awkward on the 
ground and move with diifi- 
Bg||Pnjg^ culty, using their extremely 

long arms to balance them- 
photo: u & u selves, but never creeping on 

a gibbon all fours. At night they Seep 

photograph was curled up in a ball in the 

non 5 !? 1 ^ 0 thC branches of trees or on rudely 

3 " QGj * v " constructed platforms. 


the lap of Gaea (the Earth). 

Giants figure largely in Celtic and Scandi- 
navian mythology and legends. The giants 
Fingal and his son Ossian belong to the leg- 
ends of the Irish. The giants of the Welsh 
are familiar to everyone through the achieve- 
ments of Jack the Giant Killer. 

Races of giants are first mentioned in the 
Bible in Genesis vi, 4. Og, the king of Bashan, 
had a bedstead nine cubits long, a cubit being 
then 17.58 inches. Goliath, who measured six 
cubits and a span, and who was slain by 
David, is the most celebrated of the giants 
mentioned in the Bible. c.w. 

From a medical standpoint, excessive stature is an 
abnormal condition believed to be connected with 
improper functioning of a ductless gland in the brain. 
See Glands (Ductless Glands). 

GIANTS’ CAUSEWAY, a remarkable group 
of basaltic rocks on the north coast of County 


Their natural food consists of fruit and nuts, 
though they frequently kill and eat small 
birds. They are easily tamed, and when in 
captivity soon acquire a taste for all cooked 
foods. The long-armed gibbon of Sumatra is 
said to display wonderful agility in springing 
from tree to tree, clearing with ease a space of 
forty feet. In their native haunts, gibbons are 
very noisy, chattering incessantly^ they are 
particularly so in the early morning, when 
they greet daylight with a concert of long- 
drawn-out “wa-hoos.” The origin of the name 
is unknown. See Ape. m.j.h. 

Scientific Names. Gibbons belong to the subfamily 
Hylobdrtine of the family Simiida-e. They are placed 
in two genera, Hylobates and Symphalangus. 

GIBBON, Edward (1737-1794), was an Eng- 
lish historian whose reputation in connection 
with a great history of the Roman Empire 


176 
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makes his fame secure. He was born in Put- 
ney, Surrey. Owing to much illness in child- 
hood, his education was irregular. He entered 


Magdalen College, 
Oxford University, 
in 1752, and was ex- 
pelled after fourteen 
months on account 
of his profession of 
the Roman Catholic 
faith. He soon re- 
nounced this creed, 
doubtless influenced 
by the arguments of 
the Calvinistic min- 
ister at Lausanne, 
under whose instruc- 
tion he was placed 
following his expul- 
sion from Oxford. 
In 1758 he returned 
to England, and in 
1774 was elected to 
Parliament. 


EDWARD GIBBON 

“His writing was as poet- 
ical as a picture.” 


The “Decline and Fall.” Gibbon’s life work was 
the History of the Decline and Fall of the Roman Em- 
pire , which is considered not only one of the greatest 
histories ever written, but a remarkable literary 
achievement. While it has been attacked in minor 
points, in essentials it is still the standard authority 
for the period it covers. It is really a history of the 
civilized world for the thirteen centuries during which 
paganism was weakening and Christianity was gain- 
ing a foothold. An important criticism is that, owing 
to the author’s lack of religious belief at the time the 
history was written, he belittled the influence of 
Christianity as a civilizing factor. Byron termed 
Gibbon “the lord of irony,” but it is evident that 
Byron was prejudiced. Some critics consider the histo- 
rian at his best in his autobiography, which was 
published after his death under the title, Memories 
of My Life and Writings . 



GIBBONS, James (1834-1921), a Roman 
Catholic churchman of wide scholarship and 
influence, the second 
American to be cre- 
ated a cardinal. He 
was born in Balti- 
more, but began his 
education in Ireland, 
where he remained 
until he was fourteen 
years of age. Com- 
pleting his studies at 
Saint Charles Col- 
lege, Maryland, and 
at Saint Mary’s Sem- 
inary, Baltimore, he 
was ordained a priest 
in 1861. He began 
his work as assist- 
ant in the parish of cardinal gibbons 

Saint Patrick’s, Baltimore, was transferred 
to Saint Bridget’s, in Canton, a suburb of Bal- 


timore, and later became secretary to Arch- 
bishop Spalding. Through the offices of bishop 
and vicar apostolic of North Carolina, bishop 
of Richmond, and coadjutor archbishop of 
Baltimore, he rose to the rank of archbishop 
of Baltimore, succeeding Archbishop Bailey in 
that dignity in 1877. Nine years later, he at- 
tained the highest honor of his career — his 
appointment as cardinal by Pope Leo XIII. 
In 1887, the year following, Cardinal Gibbons 
visited Rome and was formally inducted into 
membership in the College of Cardinals (see 
Cardinal). Throughout America he was 
known as a man of broad enlightenment and 
progressive ideals. g.w.m. 

Cardinal Gibbons was the author of The Faith of 
Our Fathers , Our Christian Heritage , and The Ambas- 
sador of Christ. 

GIBBOUS, gib' us, MOON. See Moon 
(P hases of the Moon). 

GIBEON, a town in Palestine, a few miles 
northwest of Jerusalem. It was here that 
Joshua commanded the sun “to stand still 
upon Gib eon and thou, moon, in the valley of 
Ajalon” ( Joshua x, 12). A small village with 
an old church now stands upon the ancient site. 

GIBRALTAR, jib rawV tur, a strong fortress 
situated on a rocky peninsula near the 
southernmost point of Spain. It is called the 
“Key to the Mediterranean.” With a small 
town at the base of the rock, it forms a British 
colony, having been captured by English 
and Dutch forces in 1704, and assigned to 
Britain by the Treaty of Utrecht in 1713, 
at the close of the War of the Spanish Succes- 
sion (see Succession Wars). 

The Rock of Gibraltar rises 1,408 feet from 
the water and overlooks the narrow strait 
connecting the Mediterranean Sea with, the 
Atlantic Ocean (see subhead, below). Britain’s 
territory comprises nearly two square miles. 
A permanent military and naval force of about 
3,500 is maintained. 

The strait is from nine to thirteen miles wide; 
all vessels passing through it come under the 
muzzles of the huge guns of the fortress. The 
rocky promontory on which the fortress stands 
is connected with the mainland by a low sandy 
isthmus one and a half miles long and three- 
fourths of a mile wide. This strip forms a 
“neutral zone” between Spain and Britain’s 
rock, and the approach is guarded by guns 
and mines. Guns of the largest caliber and 
newest design also protect the sea front, the 
rock being inaccessible. Since the development 
of modern implements of war, it is recognized 
that Gibraltar is not the impregnable post of 
times past. 

Gibraltar, seen from the sea, appears to be a 
dark, somber, and forbidding mass of marble, 
but hidden from sight from the strait are 
beautiful, grassy, wooded glens where flowers 



Photo: Keystone 


Viewed from an Airplane. The Rock of Gibraltar has long signified strength and reliability. From above, 
thescene emphasizes the traditional belief, for the fortifications are plainly seen. However, against modern 
war machinery there is little defense, if once an enemy can get within range. In the distance is the shore of 

Africa. 
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FROWNING GIBRALTAR 

“ A crouching lion between the Atlantic and the Medi- 
terranean, 5 ’ once the western outpost of civilization. 
Above is an unusual view, from the land side. 

grow, and where game birds are found in large 
numbers. The permanent population of the 
British territory and of the neutral zone is 
about 17,000, chiefly descendants of Spanish 
and Italian settlers. 

Strait of Gibraltar, the narrow channel between 
the “Pillars of Hercules,” connecting the Mediter- 
ranean Sea and the Atlantic Ocean, and separating 
Spain from the northern coast of Africa. It is forty 
miles long and varies in width from nine to thirteen 
miles. There is practically no tide in the Mediter- 
ranean, and it has been found that there is a contin- 
uous under-current flowing westward through the 
strait, carrying the surplus waters of the landlocked 
sea into the ocean. See Hercules, Pillars of. 

GIBRALTAR OF AMERICA. See Quebec 
(city). 

GIBRALTAR OF THE EAST. See Aden. 

GIBSON, Chaexes Dana (1867- ), an 

American illustrator and artist, famous for his 
drawing of a characteristic society woman 
which has become known as the “ Gibson Girl.” 
He was born in Roxbury, Mass., studied at 
the Art Students 5 League, New York, under 
Saint Gaudens, and under Julian in Paris, 
and later went to London and Munich for 


i ' 'A g 

.. ,y> '» s? 


further work. He first achieved prominence 
by his illustrations in Life , the Century , 
Scribner’s , and Har- 
per’s magazines. He 
is acknowledged to 
be one of the great- 
est living masters of 
black and white, and 
is widely known 
through his humor- 
ous, inoffensive ridi- 
cule of the shams of 
society. At one stage 
in his career, Collier’s 
Weekly secured ex- 
clusive control of his ■ 

Services for a year Photo: Brown Bros. 

at a salary of $ioo,~ Charles dana gibson 
000. In 1905 he discontinued illustrating 
for a time, and studied painting in Europe; 
in 1920 he purchased the controlling in- 
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terest in Life, one of America’s most notable one of the greatest of the heroes of the Jewish 

humorous illustrated weeklies, published in people. 

New York. 



What He Wrote. Some of Gibson’s published 
works are The Education of Mr. Pipp, A Widow 

and Her Friends , 
People of Dickens, 
and T he Social 
Ladder. 

GIBSON, 
John. See 
S CULPTURE 
(England). 

GIDEON, 
gid' e un y the 
fifth judge of Is- 
rael, who was 
called by an an- 
gel of God to de- 
liver his people 
from the Midi- 
anites, who were 
oppressing them. 
Going to battle 
with only 300 
followers, each 
armed with a 
sword, trumpet, 
and earthen 
pitcher contain- 
ing a lamp, he 
gained a splen- 
did victory, with 
God’s help, by 
attacking the 
enemy’s camp at 
night ( Judges 
vii, 19). Gideon 
long remained 


Gideon’s Band, a society of Christian commercial 
traveling men, formed at Boscobel, Wis., in 1899, to 
promote the work of God by holding meetings in 
hotel lobbies and various churches. They publish a 
monthly magazine, The Gideon , in Chicago, and in 
1908 began placing Bibles In the guest rooms of hotels. 
This work has grown until, at the present time, over 
300,000 Bibles have been placed, mainly in the United 
States, although they are extending their work to 
Canada and England. It is planned ultimately to 
place a Bible in every hotel room in every English- 
speaking town or city. 

GIEKE, Mount. See Cavell, Edith. 

GIFT OF THE RIVER. See Nile. 

GILA, he' lah , CLIFF DWELLINGS. See 
Monuments, National; New Mexico (Na- 
tional Monuments). 

GILA MONSTER, one of the largest of the 
lizard family in North America, and the only 
poisonous lizard found in the United States. 
It lives in the deserts of Arizona, New Mexico, 
and Texas, deriving its name from its discovery 
near the Gila River in Arizona. The Gila 
monster grows to a length of two feet, and has 
a thick, flattened body, which it drags over the 
ground with its short, stout legs. Its skin is 
covered with fine tubercles, and in color is a 
mixture of black and pink, yellow or orange. 
It has poison glands in the lower jaw, but the 
effect of its bite is a matter of dispute. It is 
now supposed to be non-injurious to a healthy 
person, but is probably fatal to small mammals, 
causing paralysis of the breathing organs. The 
Gila monster eats frogs, insects, and eggs of 
birds and reptiles, and stores up fat in its tail. 
It can live for months without eating, the tail 
meanwhile growing smaller. These reptiles re- 


Photo: Keystone 


Extracting Poison from a Gila Monster. A disc of rubber is given the lizard on which to bite. In doing this, 
it exudes its poison, Which the man sucks into a glass tube. 
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ANOTHER VIEW OF THE GILA MONSTER 


produce from eggs, which are laid in the sand 
by the female and are hatched by the heat of 
the sun. See Lizard. l.h. 

Scientific Name. The Gila monster belongs to the 
family Lacertidae. Its scientific name is Eeloderma 
suspectum. 

GILA RIVER, a tributary of the Colorado 
River, which has its source in the Sierra Madre 
Mountains in New 
Mexico and flows in a 
westward direction 
through mountains and 
valleys, across Arizona, 
and empties into the 
Colorado at the south- 
easternmost point of 
California. The ruins 
of stone dwellings and 
indications of irrigation 
canals along the banks 
of the Gila show that 
the region was formerly 
inhabited by a partly 
civilized race, the his- 
torically interesting 
and mysterious Cliff 
Dwellers (which see). 

GILBERT, Alfred. 

See Sculpture (Eng- 
land). 

GILBERT, Sir Hum- 
phrey (1539-15^3), 
one of the earliest of 
North American colo- 
nizers, first won fame 
as an English navigator 
and explorer. During 
early manhoood, he at- 
tained distinction in 
the English army. In 1578 he received a com- 
mission from Queen Elizabeth to conduct an 


expedition in search of a new route to India, a 
little known land in which he had become in- 
terested. The history of this voyage is obscure, 
but it availed nothing, as he returned to Eng- 
land the next year, having lost one of his chief 
ships and one of his bravest captains. Un- 
daunted, however, he started out in 1583 in 
command of a second expedition, accompanied 
by his half-brother, Sir Walter Raleigh, who 
owned the largest ship, 
and who turned back 
two days after their de- 
parture from Plym- 
outh. Gilbert went 
on, and this time suc- 
ceeded in planting a col- 
ony near Saint Johns, 
Newfoundland. After 
taking formal posses- 
sion, in the queen’s 
name, he proceeded 
southward, encoun- 
tered a storm, and was 
never heard from 
again. See New- 
foundland (History). 

GILBERT, William. 
See Magnet and Mag- 
netism; Electricity. 

GILBERT, Sir Wil- 
liam SCHWENK (1836- 
1911), an English 
dramatist who, in col- 
laboration with Sir 
Arthur Sullivan, a com- 
poser, produced some 
of the world’s most 
popular light operas. 
Theirs was the most 
successful artistic part- 
nership in history, and it also proved to be an 
unusual financial success. 



Photo: Brown Bros. 

SIR HUMPHREY GILBERT 
From a painting from life. 
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Sir Gilbert, who was born in London, studied 
at London University and later was admitted 
to the bar. He was knighted by King Edward 
VII in 1907. When Fun was first published, in 
1861, it secured a reputation for him, chiefly 
by reason of his Bab Ballads. His first writing 
for the stage was entitled Dulcamara; or , 
The Little Duck and the Great Quack . However, 
his real success began 
when he entered into 
a producing partner- 
ship with Sir Arthur 
Sullivan. Their first 
operetta was Trial by 
Jury . Then followed 
others which ever 
since have delighted 
theatergoers, because 
of their clean, whole- 
some, delightful fun, 
their sparkling wit, 
and tuneful melodies. 

The Savoy Theater, 
in London, was built 
especially for the Gil- 
bert-Sullivan pro- 
ductions. Pinafore 
became almost a 
world-wide production. At one time, ninety 
companies were singing it in as many cities. 
Revivals of the operettas continue to charm 
American audiences. 

The partnership continued until the death 
of Sullivan, in 1900. See Sullivan, Sir 
Arthur. 


W. S. GILBERT 


The most famous of the Gilbert-Sullivan creations 
are Pinafore, The Mikado, The Pirates of Penzance , 
Patience, an dlolanthe. 

GILBERT ISLANDS. See Pacific Islands. 

GILBERT PEAK. See Uinta Mountains. 

GILBOA, Battle of. See David (David 
and Jonathan). 

GIL'DER, Richard Watson (1844-1909), a 
poet, editor, orator, and lover of art, one of 
the most popular of Americans because of the 
purity of his patriotism and his tireless en- 
deavor to serve his city and his fellow men. 
Born at Bordentown, N. J., in early life he 
planned to follow the legal profession, but 
the War of Secession made of him a soldier. 
At its close, he elected to enter the field of 
literature. 

At the age of twelve, he published a little 
paper, which he not only wrote but set Tip and 
printed himself. He helped to establish the 
Newark (N. J.) Morning Register , and then 
in New York City became editor of Hours at 
Home . This periodical was merged into Scrib- 
ner’s Monthly , and he became its managing 
editor; and when the latter was changed to 
the Century Magazine , he became the editor- 
in-chief, which position he filled until his death. 


On a par with Mr. Gilder’s activities as an 
editor ranks his work as a poet, and some of his 
best efforts have been collected in Five Books 
of Song , In Palestine , and Poems and Inscrip- 
tions . Although a poet rather than a man of 
affairs, he always took an active interest in 
matters of public welfare, and became the head 
of several reform organizations. He was the 
first president of the New York Kindergarten 
Association, and one of his most significant 
services to his city was his devotion to the 
children of the tenements. 

GILDING, the art of applying gold leaf or 
gold dust to metal, porcelain, wood, paper, or 
glass. The oldest and best method consists 
in applying gold leaf to a surface previously 
treated with sizing, which acts like a glue when 
partly dry and firmly holds the gold leaf. 
Before the gold leaf will adhere to cardboard 
or paper, two applications of sizing are re- 
quired, as the first is usually absorbed. The 
frames of mirrors, pictures, and moldings are 
gilded with gold leaf, or a silver leaf to which 
a yellow varnish is afterward applied. The 
edges of books are gilded by coating with glue, 
preferably fish glue, applying the gold leaf, 
and afterward polishing (see Books and 
Bookbinding). 

In gilding ivory, a warm sizing is used. In 
gilding glass, china, and pottery, gold dust is 
mixed to form a paint, and this is applied with 
a brush. The article is then baked in an oven 
at a low temperature, and later put in a kiln 
at a high temperature, to secure permanency. 
If such dishes are washed in soap a great deal 
and not very well rinsed, the alkali in the soap 
will gradually eat off the gold. In the gilding 
of iron and steel, gold leaf is sometimes ap- 
plied after the surface has been well cleaned 
and heated until it turns a bluish color. In 
Saint Peter’s Cathedral at Rome and the Con- 
gressional Library at Washington, D. C., 
gilding forms one of the chief interior ornamen- 
tations; the dome of the State House in Bos- 
ton is entirely covered with gold leaf. 

[For a description of the process of chemical gilding, 
see Electroplating.] 

GILEAD, the mountainous country east of 
the Jordan River, where the tribes of Gad, 
Reuben, and a part of the tribe of Manasseh 
settled when the Israelites took possession of 
the Promised Land. It was a splendid pasture, 
extending from the table-land of Moab north 
to the River Yarmuk, and it became the refuge 
for many who disagreed with the government 
during the history of Israel. It was the refuge 
for Absalom when he fled from his father. 
Here, too, the Christians found safety when 
Jerusalem was besieged. A famous balm (see 
Balm of Gilead), obtained in this country 
from nuts, was used as an ointment and was 
considered very precious. 
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[The expression, “Is there no balm in Gilead?’’ 
{Jeremiah vm, 22), often used to-day, means “Is 
there no place of refuge?’ 5 ] 



GILEAD, Balm of. See Balm of Gilead. 

GILLETTE, jil et', William Hooker (1855- 
), an American actor and dramatist. He 
is best known 
through his char- 
acterization of the 
title role in Sherlock 
Holmes , which he 
adapted from Sir 
Conan Doyle’s sto- 
ries of that hero. Gil- 
lette was born in 
Hartford, Conn., the 
son of a United States 
Senator. While act- 
ing in stock compa- 
nies in New York and 
Boston, he studied at 
the University of 
New York and the 
Massachusetts Insti- 
tute of Technology. 

He began his theatrical career in 1877, and 
soon commenced to write his own plays. 


WILLIAM H, GILLETTE 


Plays and Rdles. In Secret Service , Gillette carried 
the War of Secession theme, which he began with 
Held by the Enemy , to the highest point such pro- 
ductions have reached. Others of his plays are The 
Private Secretary , Esmeralda , and Because She Loved 
Him So. Plays of other dramatists in which he ap- 
peared include Diplomacy , The Admirable Crichton , 
A Successful Calamity , and Dear Brutus. In The 
Astounding Crime on Torrington Road, he showed 
his skill as writer of a mystery novel. 


GILL-OVER-THE-GROUND. See Ivy 
(G round Ivy). 

GILLOTT, Joseph, inventor of a famous 
pen. See Pen. 

GILLS, gilZy the breathing organs of fishes, 
located in chambers, one on each side of the 
body, just back of the head. They are also 
found in many other aquatic animals. If the 
throat of a fish be examined, a series of four 
or five slits, called gill-openings, may be seen. 
These open to the exterior; the fish opens its 
mouth at regular intervals, draws in a quantity 
of water, contracts the sides of its throat when 
it closes its mouth, and thus forces the water 
through the gill-opening, over the tiny gill- 
filaments to the exterior. When the water 
passes over the gill-filaments, the oxygen is 
extracted from it by the blood in the filaments 
and is carried to other parts of the body. 
In sharks these outer openings may be seen, 
but in bony fishes the chamber on each side 
of the head is covered by a bony plate. For 
illustration, see Fish. 

Gills or modifications of these organs, 
located in different regions of the body, are 
found also in other classes of animals, includ- 


ing mollusks, crustaceans, and some insect 
forms. w.n.h. 

GILLYFLOWER, another name for the wall- 
flower (which see). 

GIL'MAN, Daniel Coit (1831-1908), an 
American educator and the first president of 
Johns Hopkins University, was born at Nor- 
wich, Conn. He was graduated from Yale 
College in 1852, and continued his studies in 
Europe, in Cambridge University, and in Ber- 
lin. In 1 87 2 he became president of the Uni- 
versity of California, and in 1875 was elected 
first president of Johns Hopkins University at 
Baltimore, where he remained until 1901. The 
Carnegie Institution in Washington, D. C., also 
chose him as its first president in the latter 
year; he resigned this position in 1904. From 
1893 till 1901, he served as president of the 
American Oriental Society, and The Russell 
Sage Foundation for Social Betterment ap- 
pointed him a trustee in 1907. He was also 
vice-president of the Archaeological Institute 
of America.- He published Launching a Uni- 
versity , an account of the early years of Johns 
Hopkins, Life of James D. Dana , the geologist, 
and Life of James Monroe. Dr. Gilman was 
also one of the editors of the first edition of 
the New International Encyclopedia. 

GILMORE, Patrick Sarsfield (1829- 
1892), one of the most popular of American 
musical conductors, was born near Dublin, 
Ireland. At an early age he left his native land 
for the United States, and soon after his arrival, 
organized Gilmore’s Band. In 1869 he arranged 
the National Peace Jubilee in celebration of 
the close of the War of Secession in America, 
and in 1872 the World’s Peace Jubilee, after the 
close of the Franco-German War in Europe. On 
the latter occasion, he conducted an orchestra 
of 2,000 pieces and a chorus of 20,000 voices. 
Later, he organized the famous Twenty-second 
Regiment band in New York, which gave popu- 
lar and successful concerts in the United States, 
Canada, and Europe. His successor, after his 
death, was Victor Herbert. Gilmore devoted 
little time to composing, his only work of note 
being an anthem entitled Columbia , .intended 
as a national hymn. See Band; Herbert, 
Victor. 

GILSONITE. See Asphalt, subhead. 

GIMEL. See G. 

GIN, jin, a liquor distilled from grain. By 
far the larger part of the spirit was originally 
made in Holland, where it was sold under 
various names, according to slight variations 
in its composition. Gin can no longer be sold 
legally in Jhe United States; the ordinary 
article sold in the lower class of drinking places 
in England consists of alcohol flavored with 
salt and oil of turpentine, and diluted to 
alcoholic strength of from twenty-five to forty- 
eight per cent. The basis of gin is alcohol and 
distilled water. 
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Derivation of Name. The word gin is derived 
from the Dutch jenever, the name in Holland for the 
juniper plant, the spirits of which, in minute quantity, 
are used to flavor the drink. 

GINGER, a valuable and favorite seasoning 
and confection, with a warm, burning taste, 
obtained from the rootstocks of the ginger 
plant. Though native to the East Indies, 

ginger has been 
introduced into 
Japan, the West 
Indies, South 
America, and 
West Africa. 
From the knotty 
rootstocks grow 
grasslike leaves 
and cylindrical 
stems bearing 
clusters of white, 
purple-streaked 
flowers. When 
the leaves 
wither, the roots 
are dug and 
dried whole to 
produce black 
ginger, or 
scraped, wash- 
ed, and dried to 
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GINGER 

The lower picture is that of wild ginger. Above, 
detail of the cultivated plant. 

produce white ginger. If it is to be preserved, 
it is boiled and dipped in syrup every twenty- 
four hours for a week. The finest ginger is 
obtained from Porto Rico and Jamaica, and 
is generally sold in the form of an extract. 
Most of the preserved ginger is imported from 
China. 

Uses. As a spice, ginger is well known to 
everyone from earliest childhood, through gin- 



gerbread men and ginger snaps. And later we 
meet it in that home remedy for stomach- 
ache, ginger tea; or candied, or in the popular 
beverages, ginger ale and ginger beer. Ginger 
wine is cheap liquor flavored with ginger. 
The oil of ginger is used to lessen pain, but 
its commonest use is in seasoning a great variety 
of foods. 

Wild Ginger, so called, a plant of the birth- 
wort family, is found in the shady woodlands 
of the Northern United States. It is a low, 
woolly plant, with beautiful heart-shaped 
leaves, and one dull-colored, bell-shaped 
blossom growing close to the ground. The root 
has stimulating properties and is also used as 
a spice, but the plant is not related to true 
ginger. b.m.d. 

Scientific Names. The ginger of commerce is ob- 
tained from Zingiber officinale, family Zingiber aceat. 
Wild ginger belongs to the family Aristolochiaceae. 
It is As arum canadense . 

GINGERBREAD TREE. See Doom Palm. 

GINGHAM, ging' am, originally a smooth, 
close cotton fabric, in plain colors, or woven 
of two colors of plain-dyed yarns into checkered, 
striped, or plaid patterns. A greater variety 
now appears in ginghams than formerly, and 
they are also woven of silk and cotton mixed, 
or of silk and ramie. Ginghams were first 
made in India, but now more than half a 
billion yards are manufactured yearly in the 
United States alone. Gingham differs from 
calico in that the colors are woven with the 
fabric, not printed on it, as is true of calico; 
gingham is thus alike on both sides. 

Derivation of Name. The name is derived either 
from the Japanese word meaning perishable, ot fad- 
ing, or from the Malaysian word for striped or 
checkered. 

GINKGO, an interesting and attractive tree 
of the yew family, used as an ornamental 
street tree in the United States, to which it 
was brought from England. The ginkgo is of 
Chinese origin, but adapts itself readily to the 
soil and climate of other countries. A dis- 
tinguishing feature is its foliage; the leaves 
look so much like fern fronds that the tree 
is often called “maidenhair tree.” Young trees 
have an erect, compact form that makes them 
especially suitable as borders for narrow streets, 
but the branches tend to spread out as the 
trees become older. There are several avenues 
of ginkgo trees in Washington, D. C, The 
fruit is a fleshy drupe with an unpleasant 
odor, but the nut within is good to eat if 
roasted, and is prized by the Chinese and 
Japanese. g.m.s. 

Scientific Name. The scientific name of the yew 
family is Taxaceae. The ginkgo is Ginkgo biloba, 

GINSENG, jin r seng, an herb with a fleshy, 
wrinkled, yellow taproot which the Chinese 
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regard as a remedy for nearly every disease 
of body or mind. The name of this peculiar 
plant comes from Chinese words meaning 
likeness of a man , with reference to the oddly 
shaped root. Those most nearly like the human 
body are held in such superstitious reverence 



profits to the few who have mastered the 
difficulties of raising this somewhat exacting 
plant. Ginseng is a low herb with a three- 
branched stem, each branch bearing five 
leaflets. The small greenish-yellow flowers 
eventually change to scarlet berries. 

Its Cultivation. Ginseng will thrive in a soil 
which is rather loose, well drained, and rich in 
humus, potash, and phosphoric acid, but not 
in nitrogen. Since exposure to the full heat of 
the sun will kill it, ginseng-growers who culti- 
vate the plant in the open protect their crop 
by erecting a lattice- work covering. Posts six 
feet high are placed along the beds at intervals 
of sixteen feet, and to these are fastened, both 
at the sides and across the tops, two-inch 
boards, two inches apart. The effect of the 
sun is therefore diminished about fifty per 
cent. Ginseng is planted in beds, six inches 
apart each way, and it takes six years to reach 
maturity. Thus, to make sure of having a 
continuous crop, the grower must plant a new 
supply each year. Each root weighs about 
two ounces after drying. b.m.d. 

Scientific Name. The American species is Panax 
quinquefolium; the Chinese, P. ginseng. The species 
belong to the family Araliaceae. 


GINSENG 

(a, a) Top and roots of mature plant; (6) flower 
cluster and its parts. 

by the Chinese that they are worth, literally, 
their weight in gold. The species of ginseng 
found in China and neighboring regions is 
difficult to cultivate and inferior in quality 
to the American ginseng, first made known to 
the Chinese trade early in the eighteenth 
century. Originally, it grew in wild profusion 
throughout the Allegheny highlands, was found 
westward to Minnesota, and flourished in 
Ontario and Quebec, but the demand for the 
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PRODUCTION OF GINSENG 

The average annual value of the crop in the four 
states which lead in its cultivation. 

prized roots and the high prices obtained for 
them practically exhausted the natural supply. 
Accordingly, ginseng culture for the Oriental 
trade was taken up, and has brought good 


GIOCONDA, La, or MONA LISA. See 
illustration, article Painting. 

GIORDANO, jawr dah r no , Luca (1632- 
1705), an Italian painter and son of an artist, 
born at Naples. As a boy he was nicknamed 
Luca Fa-presto (Luke Work-fast), because 
his father used the phrase continually to spur 
him on. He studied under the Spanish historical 
painter, Ribera, and while still a youth went 
to Rome, where he received additional in- 
struction under Cortona, and acquired facility 
with his brush by incessantly copying the 
great masters. His historical paintings and 
frescoes won him wide renown, and in late 
middle life he went to Madrid on the invi- 
tation of Charles II, to become painter to 
the king. Among the works executed during 
his service there, which continued under Philip 
V, are his decorations of the grand staircase 
of the Escorial. 

Estimate of His Work. Giordano's canvases may 
be seen in numerous European galleries, for his out- 
put was astonishing. His paintings are attractive 
because of good color work, but they were carelessly 
executed, and their creator does not rise to real great- 
ness in them. Representative of the best of these are 
Cleansing of the Temple , Naples; Venus and Mars, 
Louvre; Judgment of Paris , Berlin; and Christ with 
the Doctors in the Temple, Rome. 

GIORGIONE, jawr jo' nay (1477-1510), one 
of the most renowned of Italian painters, the 
first Venetian to handle brush and colors 
freely, without the restraint imposed by 
religious feelings of an earlier period. It was 
he who modified the older method of the 
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Venetian school and prepared the way for its 
final form as represented in the works of the 
greatest Venetian master, Titian (which see). 
His real name was Giorgio Barbarelli, but 
by his contemporaries he w r as called Giorgione, 
meaning George the Great, because of his 
tall figure, his intense love for beauty, and his 
greatness of mind. He was much employed 
in decorative painting, having ornamented the 
facades of several large buildings in Venice 
with frescoes, but because of climatic condi- 
tions and effects of time, these have now mostly 
perished. His pictures are rare, and there is a 
diversity of opinion among the best judges 
concerning the genuineness of many assigned 
to him. 


pleted by his pupils. His principal paintings were 
frescoes, with which he adorned churches and chapels 
in all the large cities of Italy. Some of his frescoes 
have been destroyed or defaced, but enough of his 
work remains to show the fine spirit and power of 
his genius. Among his best frescoes are those in 
the Arena Chapel in Padua. Twenty of his smaller 
paintings are to be found in the Florence Academy, 
two in Berlin, and four in private collections; these 
originally formed a series of twenty-six illustrative of 
the lives of Christ and Saint Francis. A mosaic of 
the Navicella, or Christ saving Saint Peter from the 
waves, is now preserved in the portico of Saint Peteris 
Church at Rome. 

GIOVANHI DA FIESOLE, je 0 vak' nie 
dahfyeti zo lav , Fra. See Angelico, Fra. 
GIPSY. See Gypsy. 


Representative Works. Among the paintings as- 
cribed to Giorgione with reasonable accuracy are 
Christ Bearing the Cross, Gardner collection, Boston; 
Three Ages of Men, Pitti Palace; Sleeping Venus , 
Dresden Gallery; Knight of Malta , Uffizi Palace; 
and Gypsy and Soldier, Venice. 

GIOTTO, OR GIOTTO DI BONDONE, 

jaw' toh de bohn doh' nay (1276-1337), a painter, 
sculptor, and architect 
who occupies a promi- 
nent place in the his- 
tory of Italian painting, 
because he helped to 
lay the foundations for 
the greater achieve- 
ments of the Renais- 
sance painters who 
followed him. He was 
a leader in the awaken- 
ing of a new life in 
Italian art; where paint- 
ing had been lifeless and 
conventional, he made 
it natural in form and 
spirit. Much legendary « 
matter has been woven 
about the life of Giotto, 
and even the date of his 
birth is disputed. He 
was born in a village 
near Florence, and was 
a prominent figure in 
the Florentine life of his 
day. Dante, Petrarch, ] 
and Boccaccio all make 
mention of him. 

Summary of His Work. 

As an architect, Giotto is 
remembered chiefly for 
the famous Campanile, or 
bell tower, of the cathe- 
dral at Florence, commonly 

called Giotto’s Tower (see specimen or 

Campanile). Exquisite in , A madonna, 1 

design and rich in decora- 
tion, it was unfinished at the time of his death, 
but Giotto left a perfect model, and it was com- 
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A madonna, now in Florence 


GIRAFFE, ji raf , or CAMELOPARD, 
ka meV 0 pahrd , the tallest of all animals. 
A full-grown male giraffe is eighteen feet 
high, three times the height of a tall man. 
Giraffes are found only in Africa, and in 
numbers only on the arid plains of the interior. 
With the okapi (which see), they form a dis- 
tinct family among ruminating, or cud-chew- 
ing, mammals (see Ru- 
minants). 

The great height of 
the giraffe is due to an 
extraordinary length of 
neck, in which, how- 
, ever, there are but seven 
Iplpl vertebrae. The body is 
*SS®Wt short and slopes sharply 
down to the tail, which 
jf|Ml ends in a tuft of hair, 
and to the casual ob- 
server it seems that the 
front legs are longer 
than the hind ones; 
however, the long, slen- 
der legs, clovenhoofed, 
are all the same length. 
On the long head are 
two ears of moderate 
size and two short, bony 
projections resembling 
horns, covered with 
hairy skin. The upper 
lip, which extends far 
beyond the nostrils, 
and the eighteen-inch 
tongue lend help 
in tearing twigs and 
leaves from trees. The 
nostrils can be closed 
to guard against thorns 
when the animal is feed- 
ing, and against blow- 
giotto’s art ing sand. The eyes are 

>w in Florence large, lustrous, and 

appealing, and so 
placed that the giraffe can see behind him, in 
front, and at the sides. 
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Excepting a short mane on the neck, a giraffe’s 
hair is short and smooth. It is reddish- white, 
marked with darker spots. When grazing, the 
animal stands with its front legs far apart, 
to bring its head nearer to the ground. A 
singular fact about the giraffe is that it has 
no voice. It cannot utter the slightest sound, 
even under extreme conditions of danger or 
injury. 

This animal, keen of smell, hearing, and 
sight, walks very slowly, but when pursued, 
runs fleetly in a rocking, camel-like gallop, 
and is not easily overtaken even by a horse. 
But when once reached, it is easily killed, and 
giraffes have been hunted so vigorously for 
their hides, which are made into whips in use 
all over South Africa, that they are gradually 
being exterminated. 

The giraffe requires very careful attention 
and constant care in captivity, or it will die. 
It is one of the animals arousing most interest 
in parks and zoological gardens, not only for 
its remarkable appearance, but for its amusing, 
hopping antics when playing. w.n.h. 

[The name camelopard is given because the animal 
is formed somewhat like a camel and is spotted like a 
leopard. The name giraffe means to walk slowly.] 

Scientific Names. Giraffes belong to the family 
Giraffidae. The typical species is Giraffa Camelo- 
pardalis. In addition to several subspecies, there is 
one other recognized species, the Somali giraffe, G. 
reticulata. 

GIRARD COLLEGE, a school founded in 
Philadelphia in 1848 by the will of Stephen 
Girard. The purpose was to provide for the 
education of “poor * white male orphans” 
from the ages of nine to nineteen. The insti- 
tution was first placed in the trust of the city 
council of Philadelphia, but that plan was found 
impracticable, and it is now managed by the 
board of directors of city trusts, which includes 
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The original buildings erected in 1848. 


the mayor. By one of the peculiar terms of 
the will, “no ecclesiastic, missionary, or 
minister of any sect whatsoever” can be 
employed in any capacity in the school. This 


provision was not made on account of hostility 
to religion, but “to keep the tender minds of 
orphans free from the excitements which 
clashing doctrines and sectarian controversy 
are so apt to produce.” 

There was considerable public criticism of 
this provision, and in a suit by the heirs to set 
aside the will, Daniel Webster, for the plain- 
tiffs, made a strong plea for Christian teaching. 
But the will was upheld, and the college was 
established according to the terms of its 
founder. 

The main building, completed in 1848, and 
designed by Thomas Us tick Walter, has been 
called the most perfect Greek temple in ex- 
istence. Artists and architects from all coun- 
tries visit and study this building for its beauty 
of design and the perfection of its proportions. 

All branches of work up through high school 
and along mechanical lines are taught, to fit 
boys for earning their own living. By wise 
investment, the endowment of the school has 
increased to more than $30,000,000. 



Stephen Girard (1750-1831), the American financier 
and philanthropist who founded Girard College, was 
the chief financial adviser of the United States govern- 
ment in the War of 
1812. He was born at 
Bordeaux, France, the 
son of a sea captain, 
and at the age of twen- 
ty-three became a cap- 
tain himself. In 1776 
he settled in Philadel- 
phia. After the Revo- 
lutionary War, Girard 
became much interested 
in the first United States 
Bank, buying most of 
its stock and buildings 
in 1812. This he made 
one of the soundest and 
most successful insti- 
tutions in the United 
States, and in 1814 he 
took up almost an entire loan of $5,000,000 for the 
government. Later, he became one of the principal 
stockholders and directors in the second United 
States Bank. He left his immense fortune to chari- 
table and municipal institutions in Philadelphia and 
New Orleans. See Bank or the United States. 


STEPHEN GIRARD 


GIRASOL. See Opal. 

GIRDER. See Carpentry. 

GIRDLE OF VENUS, a very remarkable 
member of the jellyfishes, found only in the 
Mediterranean Sea. It is from four to six feet 
in length, and is only about two inches in 
width. The mouth is strangely placed near 
the center of its lower edge, and the long edges 
are bordered by small swimming plates. By 
night it exhibits phosphorescent colors; by 
day it is iridescent. It is delicate in structure, 
and therefore difficult to catch undamaged. 

GIRL OF THE GOLDEN WEST, See 
Opera (Some of the Famous Operas). 
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IRL SCOUTS, an organization which 
bring to all girls the opportunity for 
group experience, outdoor life, and to learn 
through work, but more by play, to serve their 
community.” It is open to ah girls who wish 
to join and who voluntarily accept the promise 
and laws. Its purpose is similar to that of the 
Boy Scouts, and its headquarters for the United 
States are in New York City. 

When Sir Robert Baden-Powell, founder of 
the Boy Scouts in England, realized the eager- 
ness of girls for a similar union, he helped to 
work out the principles of the “Girl Guides.” 
This movement has since spread into more 
than thirty countries and includes over 600,- 
000 members- Through the encouragement 
of Baden-Powell, Mrs. Juli- 
ette Law, of Savannah, Ga. 

(died iq 2 7), organized the 
first “Girl Guides” in the 
United States in 1912. The 
movement grew rapidly, 
the name was changed to 
“Girl Scouts,” and the group 
now numbers well over 170,- 
000 active members in the 
United States and its pos- 
sessions. Through an Inter- 
national Council, the na- 
tional groups are affiliated, 
and although they maintain 
separate organizations, they 
have the same laws and 
purposes. 

The movement was first 
intended for girls from ten 
to eighteen years of age. Later, provision was 
made for the admission of smaller girls, who 
are called Brownies, or Junior Scouts, and 
whose activities include games, self-help, 
and aid to their families. Scouts over eighteen 
are known as Citizen Scouts, and are expected 


to be self-directing and to take active part in 
the life of the community. 

The official costume of the Girl Scouts was 
changed in 1927 from the former uniform of 
khaki to one of gray-green cotton twill, with 
flat collar, worn with a top coat and hat of 
Lincoln green. 

The purposes of the Girl Scout movement 
are shared by other agencies, but the distinctive 
feature is the group organization, or team- 
work method, by which these purposes are 
achieved. A natural unit of eight girls forms 
a Patrol, which selects one of its own members 
as leader. One or more patrols constitute a 
troop, the organization unit, which is presided 
over by a captain, with her lieutenants. The 
captain must be a young 
woman at least twenty-one 
years of age, trained by 
national headquarters. 
Leadership in the move- 
ment is largely voluntary. 
A girl who is isolated and 
cannot join a Patrol may 
become a Lone Scout, work- 
ing out her individual 
achievements with all pos- 
sible help from the national 
organization. 

Steps to Advancement. 
Girl Scouts are divided into 
three classes. The Tender- 
foot Scout must learn the 
laws, promise, slogan, and 
motto of the Scouts, and 
must give evidence of a few 
simple accomplishments, including the earning 
of part of the money for her Scout outfit. The 
Second-class Scout must pass various tests 
relating to home and handicraft work, health, 
and service to the community. The highest 
rank, First-class Scout , is won only after con- 
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Girl Scouts at Work, (x-2) Putting up tents at camp. (3) Making a stretcher, one of the activities of na- 
tional training week. 2815 
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At Work and Play, (i) Girl Scouts preparing lunch. (2) Instruction in fire-making. (3) Practice in archery 
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siderable evidence of accomplishment in the 
same three fields of endeavor. Awards and merit 
badges are given for achievements in the three 
classes, and a First-class Scout may continue 
to work for awards in a possible range of fifty 
subjects. The special award for greatest merit 
and evidence of the Girl Scout spirit, given 
only in exceptional cases, is called the Golden 
Eaglet. 

Motto and Principles. The motto of the 
Girl Scouts is, “Be Prepared”; the slogan, 
“Do a Good Turn Daily.” Each member 
promises, on her honor, that she will try to do 
her duty to God and her country; to help other 
people at all times; to obey the Scout Laws. 
There are ten cardinal principles embraced in 
the Scout Law, as follows: 

1. A Girl Scout’s Honor is to be trusted. 

2. A Girl Scout is Loyal. 

3. A Girl Scout’s Duty is to be useful and to help 

others. 

4 . A Girl Scout is a friend to all, and a sister to 

every other Girl Scout. 

5. A Girl Scout is Courteous. 

6. A Girl Scout is a friend to Animals. 

7. A Girl Scout obeys Orders. 

8. A Girl Scout is Cheerful. 

9. A Girl Scout is Thrifty. 

10. A Girl Scout is Clean in Thought, Word, and 

Deed. 

Initiative, self-control, self-reliance, service 
to others, and the other qualities which will 
be most worth while to the Scout when she 
grows to womanhood, are developed by a 
program which centers around outdoor living, 
home-making, and community service. In 
their hikes and camping, Girl Scouts learn 
simple human needs and how to meet them, to 
enjoy natural recreation instead of artificial 
amusement, the worth and pleasure of work, 
and the nature lore which is so fundamental a 
need in everyone. In their home-making 
activities, they find fun and interest in house- 
hold tasks often considered dull and tiresome. 
The Patrol system, with its self-government 
and its group activities, fits its members for tak- 
ing part in government and gives them a whole- 
some interest in community and national wel- 
fare. Group competition and group cooperation 
and loyalty in dozens of activities transform 
the difficult job of learning to. live usefully 
and happily into a fascinating game. j.d.r. 

Related Subjects. The reader is referred in these vol- 
umes to the article Camp Fire Girls, and to that on a 
similar organization for boys* the Boy Scouts. 

GIRONDISTS,^ ron’dists, a political party 
in the Legislative Assembly and National Con- 
vention during the French Revolution (1791- 
1793). The name was. applied because of the 
fact that the most brilliant exponents of its 
point of view were deputies from the district 
near Bordeaux called the Gironde. 

Madame Roland, whose saldn became their 
gathering place, exercised a powerful influence 


on the spirit and policy of the Girondists, but 
such party cohesion as they possessed was due 
to the energy of Brissot, who was regarded as 
their spokesman in the Assembly and the 
Jacobin Club. They were distinguished for 
visionary ideals, rather than for a well-defined 
policy. They became an easy prey for the 
more radical Jacobins, and their overthrow 
was accomplished in June, 1793. See Roland 
de la Platiere, Madame; Jacobins; French 
Revolution. 

GIRTY, Simon (1741-1818), a picturesque 
and questionable character in the American 
Revolution. His family was captured by the 
Indians, and he witnessed the burning of his 
stepfather at the stake. He became a Loyalist 
during the struggle for American Independence, 
and did much to keep the Indians stirred up 
against the colonists. In 1777 he attacked Fort 
Henry with a band of 400 Indians, but was 
repulsed. He invaded Kentucky with his In- 
dians, in 1782, and was present at the attack 
on Bryant’s Station and Blue Licks. He is 
said to have given an order to scalp General 
Butler, who had been wounded. Again, in 
1812-1814, he aided the British against the 
Americans. The story of his life is told by 
Butterfield in his History of the Girtys. 

GISH, Lillian. See Moving Pictures 
( list of players). 

GIST, Christopher. See Washington, 
George (Life on the Frontier). 

GIULIANI, Mauro. See Guitar. 

GIZEH. See Pyramids. 

GIZZARD, a portion of the digestive ap- 
paratus found in certain animals, especially 
in birds, where hard, solid food is ground to 
fineness. The gizzard of birds is a muscular 
portion of the stomach, lined with a thick, tough 
membrane. Food first enters a pouch called 
the crop , where it is moistened in a fluid se- 
creted there. Passing next to the stomach, it 
is mixed with gastric juice. It then goes into 
the gizzard, where it is crushed by the mus- 
cular action of the thick walls; gravel swal- 
lowed by the bird assists in the grinding proc- 
ess. Birds that eat grain have more powerful 
gizzards than those which eat insects, but in 
birds of prey, the gizzard is only slightly de- 
veloped. Among other animals possessing a 
similar grinding apparatus are the earthworm, 
the crayfish and its allies, and certain insects. 
See Poultry, for picture. w.n.h. 

GLACE BAY. See Cape Breton Island. 

GLACIAL, gla' shot , DRIFT. See Drift. 

GLACIAL EPOCH, technically called Pleis- 
tocene Epoch. Boys and girls who live in 
Canada, or almost anywhere in the Northern 
United States, can hardly believe that once, 
even though it was thousands of years ago, 
their home land was covered by a vast sheet 
of ice. As they look about them on fields 
and streams and forests aglow with beauty, 



GLACIAL EPOCH 


2818 


GLACIAL EPOCH 


their minds can scarcely picture so cold and 
forbidding a scene where now millions of happy 
people live. When it is realized that, in some 
places, the ice sheet was probably a mile or 
more thick, the fact seems more astounding. 



GLACIAL NORTH AMERICA 

The dark area represents the ancient field of ice. 
(1) Cordilleran ice sheet; (2) Keewatin sheet; (3) 
Labrador sheet. 

The period in which this geological event 
occurred is commonly known as the Glacial 
Epoch, though the name is not altogether 
appropriate, for it was not the only epoch in 
which there was continental glaciation in the 
temperate zones. Moreover, although the 
ice sheets occupied more than 8,000,000 square 
miles of the earth’s surface, they covered but 
a small part of the land area of the globe. 
Nevertheless, the development of the great 
ice sheets was a striking feature of the epoch. 
This epoch was the first division of the Quater- 
nary Period, succeeding the Pliocene and suc- 
ceeded by the Recent Epoch. Pleistocene , the 
technical name, is from the Greek phrase 
meaning most recent. 

Extent of the Ice Sheets. With the ex- 
ception of most of Alaska, the area invaded by 
the ice included all the northern part of the 
continent, extending approximately as far 
south as New York Bay and the Ohio, Mis- 
souri, and Columbia rivers. There was also 
extensive glaciation in the Rocky Mountains 
and in the Sierra Nevadas, much farther south 
than any glaciers now existing. In Europe the 
Scandinavian Peninsula, Denmark, much of 


Russia, the greater part of the British Isles, 
and the lowlands of Belgium, the Netherlands, 
and Germany w r ere invaded by ice sheets. 
The glaciers of the Alps and the Caucasus 
covered a much greater area than at present, 
and there was local glaciation in the Pyrenees 
and elsewhere. Parts of Asia, South Amer- 
ica, and Australasia were also ice-covered. 

Effects of the Ice Movements. On each 
continent, the ice accumulated about several 
centers of dispersion. As it reached a great 
thickness, it moved outward from the center 
in all directions, but mainly southward. Fed 
and impelled by the ever-increasing thickness 
of ice and snow, the great ice sheets spread over 
the surface, crossing ranges of hills and low 
mountains, deep valleys, and even shallow 
seas like the Baltic. At their greatest extent 
they covered hundreds of thousands of square 
miles and were several thousand feet thick, so 
that mountains such as the Adirondacks were 
completely buried in ice. As the ice advanced, 
it removed the soil and loose material down to 
the bedrock, into which it gouged deeply in 
places. Hilltops were ground down and valleys 
were deepened, and altogether a great amount 
of rock material was removed and transported 
by the ice, some of it for hundreds of miles. 

Eventually, the ice sheets spread so far that 
their advance slackened and ceased, and their 
southern margins could not extend beyond 
where the ice melted as fast as it advanced. 
The transported material was deposited at 
the margin of the ice in an irregular, hummocky 
ridge called the terminal moraine , or was borne 
away, perhaps for many miles, by water flowing 
from the melting ice. When the advance of 
the glaciers had ceased, they began to melt 
away from the area they had occupied, leaving 
behind them great drift sheets formed of the 
transported material. In areas of little relief, 
such as the prairies of the North Central states, 
the thick blanket of drift obliterated the former 
topography and gave a new surface to the 
region. On this surface was developed a new 
system of drainage, which in many districts is 
characterized by the abundance of lakes and 
swamps. During the disappearance of the 
ice, many temporary lakes were formed in low 
places along the ice margin. When these lakes 
were drained, through the opening of lower 
outlets by the further melting of the ice, the 
silt deposited on their former beds became the 
fertile soil characteristic of such prairie areas 
as the Valley of the Red River in Minnesota 
and North Dakota (see Agassiz, Lake.) 

Not One But Many Ice Ages. There is 
abundant evidence that the glaciation, at 
least in the northern hemisphere, was not a 
single episode but comprised four and possibly 
five glacial stages, separated by intervals during 
which the ice disappeared from most of the 
area that it had covered, and the climate was 
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much like that at present. During such inter- 
glacial stages, the surface from which the ice 
had melted was again subjected to weathering 
and erosion, new soil was formed, and the land 
was reoccupied by plants and animals. If in 
the next glacial stage, that area was again 
invaded by ice, the topography and soil just 
developed, together with remains of animals 
and plants, were buried beneath later glacial 
deposits. 

A great deal has been learned from these 
buried soils and the fossils that they contain 
regarding the life and climate of inter-glacial 
times. The land in the polar regions is now 
largely covered by ice, and many geologists 
suspect that the Human, or Recent, Epoch, 
which includes the present time, is in reality 
only an inter-glacial stage, and that in a few 
tens of thousands of years, another glacial 
stage may begin. 

Life of the Epoch. Most living species of 
plants originated before the Pleistocene Epoch ; 
hence the plant life during the epoch was 
nearly the same as at present. The same 
statement is true, in general, for invertebrate 
anim als and for most vertebrates except birds 
and mammals. Several species of mammals 
that thrived in early Pleistocene time became 
extinct before the end of the epoch. Parts of 
North America were inhabited by the masto- 
don, the mammoth, and other elephants, the 
glyptodon, the woolly rhinoceros, and the 
saber-toothed tiger, all now extinct, and by 
horses, camels, antelopes, and other animals 
not now native to the continent. Similar 
large mammals, of species now extinct, in- 
habited parts of Europe, and in South America 
there were gigantic sloths. In the regions 
directly or indirectly affected by glaciation, 
the plants and animals shifted their habitat 
with the changes in climate, but in other 
parts of the world there was little change in 
the forms of life during the Pleistocene, other 
than the extinction of some species of mam- 
mals and a notable restriction of the range of 
others. 

In Europe there is definite evidence of the 
existence of early man during a part of Ple- 
istocene time, and contemporaneously with 
some of the large mammals of now extinct 
species. The existence of Pleistocene man in 
North America is still a moot question. Some 
geologists maintain that evidence of his ex- 
istence in late Pleistocene time has been found 
in several localities, but some anthropologists 
insist that it is highly improbable that man 
reached the continent until after the close of 
the epoch. 

Continental Changes. The Pleistocene Epoch 
was marked, like most earlier epochs, by ver- 
tical movements of the continental margins 
which did not greatly affect the outlines of the 
continents as a whole. The world-wide eleva- 


tion and joining of several continents into one 
huge land-mass, that characterized the Pliocene 
Epoch, continued into the Pleistocene, but 
was succeeded by a general subsidence to such 
an extent that the continents were for a time 
smaller than now. Later elevation resulted 
in conditions approximating those at present. 
The general movements were complicated by 
local movements of several sorts, and in some 
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regions, especially in the East Indies and 
the West Indies, there was folding and fault- 
ing on a mountain-building scale. 

Causes of the Glaciation. Many theories 
of the cause of the Pleistocene glaciation have 
been propounded, but so far, none has been 
generally acceptable and the cause remains a 
mystery. Any satisfactory theory must take 
into account the fact that continental glaciation 
was not confined to the Pleistocene Epoch, but 
occurred several times previously, even as long 
ago as the Proterozoic Era. Not improbably, 
several causes combined to bring on each of the 
glacial epochs, and the chief cause may not have 
been the same each time. The world-wide 
elevation of the land and the joining of the 
continents in the Pliocene Epoch may have 
been an important factor in starting the 
Pleistocene glaciation. Such a marked geo- 
graphic change could not have failed to bring 
about a marked climatic change, partly through 
altering the oceanic circulation. Similar geo- 
graphic changes seem to have preceded the 
Permian glaciation, which may have been 
more extensive than that in the Pleistocene. 
Again, if, as some suspect, Pleistocene con- 
ditions still persist and the present time is an 
inter-glacial stage that may be followed by 
more glaciation, the climate of the world at 
present can hardly be typical of most of past 
geologic time, and the causes of the Pleistocene 
glaciation, whatever they were, may still be in 
operation, at least to some degree. L.LaF. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Geology Moraine 

Glacier Human Epoch 
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-#LACIER, glaf shut. Imagine a great head of Glacier Bay, is 200 feet high and has 
river stretching from near the summit of a a frontage of three miles on the coast. Many 
lofty mountain down its sides for thousands of of the valleys of the Alaskan coast are filled 
f eet — a river, not of hurrying, sparkling, limpid with ice rivers, and the fiords of this region 
water, but of solid ice, ~wiih a movement so were formed by the action of glaciers, 
slow that its pace is measured in inches per In Glacier National Park, Mont., and in 
day, rather than in miles per hour. Rocky Mountains Park, just to the north, in 

Some of the snow which falls high up on the Canada, are numerous glaciers which can be 
mountains is lost by evaporation; in certain easily reached and are interesting to study, 
altitudes some is melted, and in the form of Large glaciers are also found in the Sel- 
streams begins to run through ruts and gullies kirk Mountains in British Columbia, along the 
down the mountain sides, to form rivers. How- line of the Canadian Pacific Railway. These 
ever, much of the snow that accumulates at the glaciers are visited by thousands of tourists 
high altitudes becomes snowy ice, and begins, every season. Among the most noted glaciers 
by its great weight, to move in a mass very of Europe are the Mer de Glace on Mont Blanc, 
slowly down toward the valleys. This slow and those on Mont Rosa. 

movement, usually only a few inches a day, Structure. Glaciers are formed by the freez- 
continues until a point in its descent is reached ing and pressing together of masses of snow, 
when evaporation and melting offset the After snow has lain upon the ground for some 
supply from higher regions. At this point time, the flakes lose their form and the snow 
the glacier proper ends and rivers begin, if becomes granulated, as we see it in snow- 
the location is inland. If the end of the drifts in the spring. On the mountains where 

glacier is at the sea, great masses of glacial snow remains from year to year, this granu- 

ice may break off and drop into the sea and lated snow becomes frozen into a porous ice 
become icebergs. Such, in brief, is the which the French call neve , the name generally 

word picture which may be drawn of this given it by geologists, but which we call glacial 

majestic, awe-inspiring spectacle of mountain ice. A layer of glacial ice is formed each year, 
glaciers. and the lower layers become more compact 

Glaciers are always formed wherever more than the upper, so these lower layers more 
snow f alls than melts during the year; conse- closely resemble ordinary ice. 
quently, they are found in cold climates like Crevasses. The irregular surface over which 
those of the polar regions and on the sum- the glacier moves often causes the ice to crack 
mits and slopes of high mountains in the tern- and form crevasses, which are sometimes more 
perate and tropical latitudes. The best-known than xoo feet deep. Since these are often 
glaciers are those of the Alps in Europe and filled with light snow, they are very dangerous 
those of the western mountains in the United to travelers. The sun melts the ice at the top 
States, Canada, and Alaska. They are also of the crevasse faster than it does that below; 
found in the Scandinavian Peninsula, in the hence the crevasse becomes wedge-shaped and 
Andes, and the Himalaya Mountains; on continues to increase in size. Sometimes the 
Greenland and other islands in the Arctic crevasses are closed by the movement of the 
Ocean, and on the Southern Alps in New glacier. 

Zealand. Surface. The surface of the glacier becomes 

In North America, the largest glaciers are very irregular. This condition is due to the 
found on the shores of Glacier Bay and around crevasses, to stones and other materials which 
Mount Fairweather in Alaska. There are also the glacier gathers as it moves down the moun- 
extensive glaciers around Cook's Inlet. Com- tain, and to irregularities caused by the unequal 
pared with these Alaskan glaciers, those of the melting of the ice. The porous ice melts much 
Alps are mere rivulets. The Malaspina, on faster than that which is more compact, and in 
Yakutat Bay, Alaska, is 1,550 feet high and time the surface is covered with hollows and 
has an area of 1,500 square miles; the Valdez, slight elevations. Stones shield the ice from 
on Prince William's Sound, is fifteen miles the rays. of the sun; so wherever they are 
long; the Muir, named for John Muir, at the lodged, there are irregular surfaces. 



Photos; Now Zealand Railway System; 0 E O 6 

Rivers of Ice. At top, Tabu Glacier in New Zealand. Center, Her de Glace, nine miles long, formed by three 
glaciers rising in Mont Blanc. Below, Franz Josef Glacier, nine miles long and three miles wide, in the 

Southern Alps, New Zealand. 2821 
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A PLEASANT SPOT ON A HOT DAY 

A natural cavern under a glacier in Rainier National Park, Washington. 


Terminal. The lower end of the glacier is 
sometimes very steep, and from under it there 
issues a stream of ice-cold water, formed by the 
melting of the glacial ice. 

Movement. A glacier moves down a 
valley very much as a mass of tar almost 
solid would move down an incline. The upper 
and middle parts of the stream travel the 
fastest, the sides and bottom being held back 
by friction on the sides and bottom of the 
valley. The rate of motion can be measured 
by measuring the movement of any object on 
the surface. It may be as rapid as eighteen to 
twenty-four inches a day. The lower end of the 
glacier may retreat up the valley in summer and 
move down again in winter; or it may remain 
stationary. This depends upon the rapidity 
with which the ice is melted. When the end 
of a glacier juts so far into the sea that it breaks 
off from the main body, the mighty fragments 
form icebergs, which float down from the 
frozen north toward civilization, to become a 
menace to navigation. The story of an ice- 
berg is told under that title. 

Moraines. On its way the glacier ^gathers 
rocks and other material, which usually form 
lines that may be tracked through the mass; 
those near the sides are known as lateral , and 
those toward the middle are medial , moraines. 
The debris deposited at the end of the glacier 
forms the terminal moraine. 

Erosion. As a glacier plows its way down 
the valley, it carries along with it all the loose 


material on its bed. Thus it deepens the val- 
ley, lays bare the rocks and polishes them, and 
marks them with striae (scratches). The work 
of erosion now performed by glaciers, however, 
is inconsiderable. 

Famous Glaciers. The most notable of the 
world’s glaciers are the following: 

Malaspina, mah lah spe' nah , the largest in Alaska, 
is equal in area to one-tenth of Switzerland, a land of 
many glaciers. It is more like a lake of ice than a 
river; it does not flow down a valley, but lies in a 
great table-land, and is formed by the inpouring 
of several valley glaciers. On the western coast of 
the territory, it overlooks the Pacific for scores of 
miles, and as its great mass moves slowly but con- 
stantly under the pressure of the ice behind it, huge 
masses break off into icebergs, which render sea 
travel dangerous in near-by waters. 

Every characteristic feature that other famous 
glaciers have, the Malaspina possesses. There are 
crevasses that reach far downward; there are rushing 
streams in summer, and lakes dammed up by heaps 
of debris; and there are moraines. Indeed, the 
moraines along its border constitute one of its out- 
standing features; below, reaching to a depth of a 
thousand feet or more, there is ice which never melts; 
above, on the solid matter deposited through the 
ages, are spreading trees, and, in the summer, 
blossoming flowers. 

Mer de Glace, glahs , a celebrated Alpine glacier 
which has a greater velocity than any other in the 
Alps Mountains. Its rate of movement averages 
eighteen or twenty inches a day. This sea of ice is 
situated on the northern slope of Mont Blanc; it has 
an area of sixteen square miles and a length of about 





MOVING SLOWLY TOWARD THE SEA 
Above, a near view of Mendenhall Glacier, on South 
Island, New Zealand. Below, a river of ice and 
snow is the Argentiere Glacier, in Haute Savoie 
province, in the French Alps. 


Related Subjects. The following articles in these vol- 
umes will be interesting and helpful in connection with the 
above: 

Alps Glacial Epoch 

Erosion Glacier National Park 

Fiord Iceberg 

Geology Moraine 


nine miles. It is noted for beautiful surrounding 
scenery, and is easily reached by tourists from the vil- 
lage of Chamouni. Most sightseers especially wish 
to view the solitary rock, or oasis, called Le Jardin , 
seven acres in extent and covered with beautiful 
foliage, which lies in the upper part of the glacier. 
The lower end, where it flows into the Arveyron 
River, in the Valley of Chamouni, is known as the 
Glacier des Blois. 

Muir, a celebrated glacier of Alaska, discovered by 
John Muir, for whom it was named. It is at the head 
of Glacier Bay, rises over 200 feet above the water, 
extends inland fifteen miles, and covers an area of 
350 square miles. The extent below the surface of 
the sea is estimated at 700 feet. Muir is one of the 
great attractions to tourists visiting Alaska, since 
steamers can approach within a short distance. Its 
front is an overhanging cliff which resembles bluish- 
white rock, worn and rugged; from this front, ice- 
bergs are constantly breaking with a loud crash and 
falling into the sea. r*h.w. 


GLACIER BAY MONUMENT. See Monu- 
ments, National. 

GLACIER NATIONAL PARK. Of this 
region of romantic beauty, it has been well 
said that “there is more geography to the 
square mile than can be found in any other equal 
area anywhere else on this round earth.” The 
park is situated in Northern Montana; on the 
north is the international boundary line be- 
tween the United States and Canada, on the 
east is the Blackfeet Indian Reservation, on 
the west is Flathead River, and the southern 
limits are marked by the line of the Great 
Northern Railway. Adjoining the park on the 
north is the great Canadian forest and game 
preserve, the Rocky Mountains National Park. 

The area included in the park, about 1,500 
square miles, was once set aside by the gov- 
ernment as a part of the Blackfeet Indian Res- 
ervation. Later it was taken from the Indians, 
with their consent, because it was believed that 
further explorations might disclose valuable 
mineral deposits. This hope, however, was not 
realized, and finally, by act of Congress in Feb- 
ruary, 1910, it was set aside as a national 
recreation ground. 

The Glaciers. The park takes its name from 
the glaciers, about sixty in number, which vary 
in size from a few acres to several square miles. 
Blackfeet Glacier, nearly five miles square, is 
the largest, and is said to be the most beautiful 
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Red Men in the Park. Blackfoot medicine man greeting the sun on the shore of Two Medicine Lake* Upper right, a summer Indian tepee village. Below, from 
2824 posed photograph of a Blackfoot medicine man. All pictures are from Glacier National Park. 



In Glacier National Park. Trails along the mountain side, meadows carpeted with bloom, massive snowfields 

and towering glaciers— an American wonderland. 
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glacier in the United States. It is spread out, 
at an elevation of about S,ooo feet, on the 
north slope of Mount Jackson (10,023) and 



LOCATION MAP 

Glacier National Park is in Northwestern Montana. 
The star, across the international boundary, marks 

the location of Rocky Mountains National Park. 

Blackfoot Mountain (9,597); on the south 
slopes of these mountains are the Harrison 
and Pumpelly glaciers. These glaciers are now 
separated by the Continental Divide, but ages 
ago they were a part of a vast ice-sheet which 
covered the entire region. About six miles to 
the west of Blackfeet Glacier is the Sperry 
Glacier, which discharges its melting waters 
over steep, almost vertical and rocky walls into 
Avalanche Basin. These are only the most 
notable of the glaciers; Rainbow, Grinnell, Sex- 
ton, and Red Eagle are worthy of mention. 

Mountains. The Glacier National Park is 
not more noted for its glaciers than for its 
gigantic mountain masses, its picturesque 
peaks and lakes, and its cliffs, thousands of 
feet high. The main range of the Rocky 
Mountains extends from north to south almost 
directly through the center of the park. The 
Continental Divide here has an average alti- 
tude of 7,000 feet, but many of the peaks reach 
9,000 or ro,ooo feet. Many of them have never 
been climbed by man. The loftiest peak is 
Mount Cleveland (10,438 feet), in the northern 
part of the park. Mount Jackson, Mount 
Siyeh, and Stimson Mountain also have alti- 
tudes of more than 10,000 feet, while Mount 
James, Rising Wolf Mountain, Flinch Peak, 
Pinchot Mountain, Chief Mountain, Little 
Chief Mountain, Gould Mountain, and a dozen 
others exceed 9,000 feet. Squaw Mountain, one 
of the smaller peaks, is so named because the 
rocky outline of a squaw is distinctly visible 
on its southern slope. Triple Divide Mountain 
(8,001 feet) is called the “roof of the Conti- 
nent^; from its summit waters flow in three di- 
rections — northward through Saint Mary's 
Lake and River to Hudson Bay; westward 
through the Flathead River into the Columbia 
River and thence to the Pacific Ocean; and 
southward through the Cutbank, Missouri, 
and Mississippi rivers into the Gulf of Mexico 
and the Atlantic. 

One of the most impressive peaks is Going- 
to-the-Sun Mountain, whose summit towers a 


mile above the western end of Upper Saint 
Mary’s Lake. The Indian name of this moun- 
tain is Mah-tah-pee O-stook-sis Meh-stuck, 
which means “The face of Sour Spirit, who 
went to the Sun after his work was done." 
According to the legend, Sour Spirit was a 
messenger sent by the Great Sun to the Black- 
feet Indians. When he had finished his work 
of teaching them all the arts of Indian life, he 
returned to the Lodge of the Sun-God. As 
proof of the truth of this story, the Indians 
point to the great stone face on the side of the 
mountain, left there by the Sour Spirit when 
he returned to the Sun, so that all men might 
see and believe. 

Lakes. Of all the 250 lakes in the park, 
perhaps the most beautiful is the Upper Saint 
Mary's, from whose western shore rises Going- 
to-the-Sun Mountain. It lies at an altitude 
of 4,500 feet, is about ten miles long, and is 
completely surrounded by mountains except at 
the point where the Saint Mary's River carries 
its surplus waters into the Lower Saint Mary’s 
Lake. The Saint Mary's Lakes are on the east 
slope of the Continental Divide, but the largest 
lake, Lake McDonald, is on the west slope. It 
is eleven miles long, and has an average width 
of one and a half miles. Like Upper Saint 
Mary's Lake, it lies in a depression surrounded 
by great peaks rising 3,000 to 5,000 feet above 
its surface. 

Lake McDermott, though one of the smallest 
lakes in the park, is also one of the most 
famous, for it is in the heart of a region of 
great beauty. In its waters are reflected the 
outlines of Gould Mountain and other peaks, 
and issuing from its southern end are the lovely 
McDermott Falls. Near the falls is a perma- 
nent camp, which is the headquarters for side 
trips to Iceberg Lake, Grinnell Glacier, and 
other points of interest. 

Iceberg Lake is the only lake of its kind in 
North America. It is only one-half mile long, 
but it is one of the scenic features of the 
park. At one end is a small glacier, from 
which great blocks of ice, several hundred feet 
high and weighing thousands of tons, frequently 
break off and slide into the water. The alti- 
tude (6,000 feet) is so high that even on the 
warmest summer days there are always ice- 
bergs, large and small, floating in the lake, 
for the water never gets warm enough to melt 
the ice completely. Glacier National Park 
was once the “happy hunting grounds" of the 
Blackfeet Indians, but Iceberg Lake was 
thought to be the home of lost souls and troubled 
spirits. 

Avalanche Lake, not far from Lake Mc- 
Donald, is another beautiful, though small, 
body of water. The trail leading to it seems 
to emerge through a hole in the mountains, 
and discloses to the astonished traveler a 
green-bordered little lake, into whose quiet 




In Glacier National Park. Connected in periods of high water by a waterfall that drops 1,500 feet are lakes 
Ellen Wilson (above) and Little Saint Mary’s. The upper lake was named for the first wife of Woodrow Wilson. 
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waters four streams tumble noisily. These 
streams, carrying the waters from Sperry Gla- 
cier, plunge almost headlong over a rocky 
precipice 2,000 feet high. 

Animal Life. The animals of the park are 
protected by law, and killing, wounding, or 
capturing any bird or wild animal is an offense 
punishable by heavy fines. For this reason 
the Rocky Mountain goats and sheep roam in 
peace, and many bears have become so tame 
that they wait on the outskirts of the camps 
to be fed. A few moose and elk also frequent 
the park, and deer are common. Antelopes, 
coyotes, wolves, and lynxes abound, and geese, 
ducks, and other game birds are sometimes 
seen in the lower altitudes. The streams and 
lakes are well stocked with fish, and the park 
deserves its name of “Fisherman’s Paradise.” 
One of the greatest fishing trips in the world 
may be taken from Belton, the western en- 
trance to the park, down the Flathead River 
to Columbia Falls, a distance of twenty miles. 
Trout are found here probably in greater 
numbers than in any other waters in North 
America. 

Transportation and Accommodations. There 
are two entrances to the park, the eastern at 
Glacier Park station, the western at Belton, 
both on the main line of the Great Northern 
Railway. Within the park, trips may be taken 
on foot, on horseback, by stagecoach, or by 
automobiles. There are many excellent roads, 
but the higher and remoter points are accessible 
only to pedestrians or equestrians. Launches 
are operated on Lake McDonald and Upper 
Saint Mary’s Lake. 

The accommodations for visitors are excel- 
lent, and suit all tastes and purses. A large 
modern hotel is located at the Glacier Park 
station, and dotting the entire area is a series 
of camps convenient to the points of scenic 
interest. These camps, which are placed not 
more than a day’s walk apart, are groups of 
small log buildings of the Swiss chalet type. 
Horses and camping equipment may be rented 
or purchased, and guides are available at all 
times. The charges for hotel accommodations 
and all other services are regulated by the 
United States government, through the Sec- 
retary of the Interior, who has immediate 
control of all national parks. 

GLACIER PARK. See Parks, National 
(Parks of Canada). 

GLADIATORS, glad ' i a torz, men of cour- 
age and strength, who, armed only with small 
shields and short steel swords, fought and 
killed each other, or placed themselves at the 
mercy of hungry wild beasts, in the days of 
ancient Rome. At first, these contests were 
held in honor of heroes who died^ in battle, 
the earliest exhibition recorded being in 264 
B.c., at the funeral the father of Marcus 
and Decimus Brutus. Then, prisoners, slaves, 


or condemned criminals were sacrificed. At a 
later period, freemen also fought in the arena, 
for hire or merely from choice; and still later, 
men of senatorial rank, and even women, 
fought, and all to gratify 
the brutal passions of the 
people of the day, who found 
entertainment in the shed- 
ding of blood. Schools for 
gladiators were conducted, 
and the practice grew to such 
proportions that, it is said, 
the warlike Roman emperor, 

Trajan, gave one show last- 
ing over 100 days, during 
which 2,000 men fought to 
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the death. Such exhibitions were finally 
abolished by Theodoric, in a.d. 500. 

If a gladiator was overpowered in these 
contests the spectators indicated, by pointing 
thumbs up or thumbs down, whether he should 
be killed or spared. The victor, if a prisoner, 
sometimes received his freedom, at other times 
a palm or garland. One of the most famous 
gladiators of history was Spartacus, a Thracian 
slave, who incited the War of the Gladiators, 
73-71 b.c. See Colosseum; Spartacus. 

In Literature and Art. The story of Spartacus 
inspired that favorite American recitation, The 
Gladiator's Appeal , by Elijah Kellogg. 

Among gladiatorial statues are the celebrated 
marble one in Rome, The Fighting or Borghese 
Gladiator , and The Dying Gaul or Gladiator , the orig- 
inal of which is in Paris (illustration on page 2828). 

GLADIOLUS, gla di' 0 lus , or glad ih o' lus, 
any one of a genus of popular garden plants 
grown extensively in America and Europe. 
Gladioli are named for their long, sword-shaped 




The Gladiator. The vanquished is pleading for mercy; the victor awaits the sign from the multitude. “Thumbs down” seals the victim’s fate. 
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leaves; the name (from the Latin) means little 
dagger. They also have been given the name 
sword lily. Their large, irregular, tube-shaped 
flowers are arranged in long, one-sided clusters, 
the lower blossoms opening first. If a spike of 
gladiolus is cut when just the lower flowers 
are open, the buds above will open in suc- 
cession and keep fresh for a week or ten days. 
The colors range through all the shades and 
tints of red to white, and even a blue gladiolus 
has been produced. Luther Burbank worked 
extensively with this plant, producing blos- 
soms on all sides of the stem instead of on one 
side only, and creating larger flowers and rich 
combinations of color. 

Gladioli are bulbous plants that reproduce 
by the formation of new corms above the old 
ones (see Corm). They require a good loamy 
soil, sunlight, and free watering, and are among 
the most satisfactory of summer flowers, b.m.d. 

Classification. Gladioli form a genus of the iris 
family, Iridaceae. The hundreds of modern varie- 
ties have largely replaced natural species in gardens 
and greenhouses. 

GLADSTONE, glad' stun , William Ewart 
(1809-1898), a profound scholar and statesman 
of Great Britain, four times Prime Minister, and 
the most famous of the ministers and political 
leaders of the long reign of Queen Victoria. 
His name will forever be associated with those 
movements which are identified with the prog- 
ress of English democracy — free trade, equal 
taxation, the education of the masses, and the 
extension of suffrage — and he was the first 
Prime Minister to take up the fight for Irish 
Home Rule. He was bom on December 29, 
1809, in Liverpool, of Scottish parentage, 
and was educated at Eton College and at Christ 
Church, Oxford University. At the age of twen- 
ty-four, he entered Parliament, where he gave 
his support to the Tory faction under the leader- 
ship of Sir Robert Peel. Between 1845 and 
1847, he was Secretary of State for the Colonies 
in Peeks Cabinet, but during this period was 
not a member of Parliament. To that body 
he was reelected in 1847. 

During the next few years, in which he was 
gradually swinging away from Tory principles 
to Liberalism, Gladstone rose steadily in power 
and influence, and as Chancellor of the. Ex- 
chequer, a post which he held at three differ- 
ent times, he prepared budgets that showed 
marvelous grasp of financial problems. In 
1865 he became the Liberal leader in the House 
of Commoiis, and three years later began his 
first term as Prime Minister. In 1869 he car- 
ried his bill for the disestablishment of the 
Irish Church, and in i860 a bill for the reform 
of the Irish land system was passed. At this 
time, also, a system of public schools for the 
poorer classes was established, and the use of 
the ballot in voting was introduced. In 1874 


the Conservatives regained their power, and 
Gladstone was succeeded in the Premiership 
by Disraeli. 

Gladstone again came into prominence as a 
severe critic of the foreign policy of the Con- 
servative Ministry, 
and in 1880, when 
the country was car- 
ried by the Liberals, 
he became Prime 
Minister a second 
time. During his 
second Ministry, 
which ended in 1885, 
about 2,0 00,000 new 
voters were given 
suffrage rights, and 
a fairer arrangement 
of Parliamentary dis- 
tricts was effected. 

Meanwhile, the 
movement for Irish 
Home Rule was mak- 
ing great progress, 
and when Gladstone 
became Premier for the third time, in 1886, he 
announced that Home Rule was to be a feature 
of the Liberal program. In April of that year, 
the first Home Rule bill wasintroduced into Par- 
liament. When it failed to pass in the House 
of Commons, Parliament was dissolved, and m 
the resulting elections the Liberals were de- 
feated. In 1892 the tide again turned, and 
Gladstone took up for the fourth and last time 
the duties of the Premiership. In 1893 his sec- 
ond Home Rule bill passed In the House of 
Commons but was rejected by the House of 
Lords, and a year later, at the age of eighty- 
five, he laid aside the burdens of public life. 

In Literature. Gladstone was the author of several 
books, among which are Gleanings from Past Years 
and Studies on Homer and the Homeric Age. 

Related Subjects. The following articles in these vol- 
umes will throw light on Gladstone’s activities, and on the 
history of the times in which he lived: 


Chancellor Liberal 

Conservative Premier 

Disraeli, Benjamin Tory 

Home Rule Victoria 


GLANDERS, a violent, infectious disease to 
which horses, asses, and mules are susceptible, 
but which only occasionally attacks cattle, 
sheep, and pigs. The disease was common 
among horses in the days of the ancient Ro- 
mans, but no cure has ever been discovered. 
The causal bacillus was isolated in 1882. The 
injection of mallein , a substance prepared from 
the glanders bacillus, is a means of determining 
whether the disease has been contracted. It 
has no effect on a healthy animal, except to 
cause a rise of temperature. 

Acute attacks begin with chills and fever, 
which are followed by discharge of mucus from 
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tlie nose, and the formation of ulcers upon the 
partition between the nostrils. The lymphatic 
glands swell, and the animal succumbs in one 
to two weeks. In the chronic forms, the 
symptoms present themselves gradually, and 
the affected animal may live for years, suffering 
intermittent attacks but infecting other animals 
in large numbers. Chronic glanders, accom- 
panied by swelling of the lymphatic glands 
under the skin, is known as farcy , the enlarge- 
ments being called farcy buttons. These burst 
and form painful ulcers that heal very slowly. 
To prevent the spread of glanders, it is neces- 
sary to kill the afflicted animal and thoroughly 
disinfect stables, harness, and everything with 
■which it has come in contact. Dogs, cats, and 
wild animals may contract the disease by eat- 
ing the flesh of glandered horses. Men may 
contract fatal glanders by exposure to the 
nasal discharge of sick animals. 

GLANDS are specially formed parts of the 
body, consisting of peculiar cells that manu- 
facture or separate from the blood special 
substances which may be discharged from the 
body or may be utilized for various purposes. 
There are two main kinds of glands: those of 
external secretion, called true secreting glands ; 
and those of internal secretion, called ductless 
glands . The former are represented by the 
salivary glands of the mouth; the stomach 
glands which secrete gastric juice; the glands 
that secrete the intestinal juices; tear glands, 
sweat glands, mammary (milk) glands, lymph 
glands, the kidneys, the pancreas, which also 
has an internal secretion, and the liver. These 
glands pour out their secretions on the skin or 
mucous membranes, or, as in case of the kid- 
neys, expel them from the body as excretions. 

Ductless Glands. The study of the ductless 
glands is called endocrinology . Our knowledge 
of these glands has advanced rapidly since the 
beginning of the present century, but scientists 
stiff have much to learn about them. It is 
known that by their secretion of substances 
called hormones , which are conveyed to other 
organs by the blood, they affect the nervous 
system, regulate the state of the emotions, 
are responsible for the size and shape of the 
body parts, and determine the characteristics 
of sex. The important ductless glands include 
the following: 

(1) The thyroid is a large gland found at the front 
and sides of the larynx. In health, it secretes a most 
important substance, the main functions of which 
are to maintain a normal metabolism, to bring 
about a proper interaction of the secretions of the 
other ductless glands, and to govern normal develop- 
ment, or growth. When the thyroid is enlarged, the 
condition is commonly known as goiter. When a 
child is deficient in thyroid secretion, he is unde- 
veloped and idiot-like. Such children are known as 
cretins. When the thyroid is overactive, the person 
is rendered highly nervous and unstable. 


(2) The pituitary body is a small gland found in the 
brain. When enlarged, it causes excessive develop- 
ment of parts of the body, usually the face, hands, 
and feet. When the gland is deficient, the person 
becomes excessively fat and childlike. 

(3) The adrenals , or suprarenals , are located above 
the kidneys. The secretion of these glands acts in 
many and very important ways upon the body. 
Most outstanding, perhaps, is its action upon the 
blood pressure, which it tends to raise. It has been 
found that secretion from these glands is abundant 
in extreme emotion, and that it is important in 
preparing the body for immediate action in such 
situations. Physicians have made an extract of the 
glands known as adrenalin, which has important uses 
in medicine. 

(4) The Pancreas. Although there is an external 
secretion of the pancreas important in digestion, there 
is also an internal secretion which is extremely im- 
portant. It is manufactured in a particular part of 
the pancreas known as the islands of Langerhans 
The body is dependent upon the presence of this 
secretion for its ability to burn carbohydrates. When 
the secretion is lacking, the condition known as 
diabetes results. An extract of the pancreas con- 
taining this secretion has been made and is known as 
insulin . When this is given to people with diabetes, 
they are usually able to continue their work as normal 
individuals. 

(5) The Sex Glands. The internal secretion from 
these glands is important in bringing about many of 
the characteristics which distinguish men from 
women, such as stature and difference in voice. These 
glands are known as gonads. 

Gland Transplantation. Experiments in 
transplanting monkey and sheep glands into 
the bodies of human beings, to effect rejuvena- 
tion, have been carried on by many eminent 
investigators, notably Dr. Eugen Steinach of 
Vienna. Many sensational stories have been 
told of the effects of these experiments, but 
most of these reports are exaggerations. There 
is no indication at the present time that any 
good can come of such procedures. k.a.e. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 


Adrenalin 

Membranes 

Bile 

Metabolism 

Diabetes 

Milk 

Digestion 

Mucus 

Goiter 

Pancreas 

Insulin 

Perspiration 

Intestine 

Saliva 

Kidneys 

Secretion 

Lachrymal Glands 

Spleen 

Liver 

Stomach 

Lymph 

Urine 


GLASGOW, glas f ko ) next to London the 
largest city in Great Britain, and the most 
important city in Scotland. It is located near 
the Firth of Clyde, on the western coast. 
Situated in the midst of a district producing 
an abundance of coal and iron, Glasgow is one 
of the busiest industrial cities of the world. 
Its splendid harbor on the Clyde River, ac- 
commodating vessels drawing twenty-six feet 
of water, makes it also a great commercial 
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port- Of costly construction, the great system 
of docks necessitated the taxation of the people 
for forty years. Further dock accommodations 
were begun in 1924. The city is the world’s 
greatest center of shipbuilding and its allied 
industries. Woolen, cotton, and linen goods, 
machinery, coal, paper, chemicals, and whisky 
are the chief exports. 

Glasgow enjoys the reputation of being one 
of the best-governed municipalities in the 
world; its system of municipal ownership of 
public utilities has been studied and copied by 
American and Canadian cities. 

By special act of Parliament, each of the 
various departments of the city is supervised 
by a “ trust.” The police trust manages the 
police force, the market trust deals with 
market needs, and so on. Under the skilful 
management of its sanitary department, the 
death rate of the city has been reduced over 
one-half. 

Congested housing conditions led to the 
incorporation of an extensive area of about 
11,000 acres in 1926. The municipal lodging 
houses are models and are conducted so as to 
help the poor without making paupers of them. 
During recent years, by the abatement of the 
smoke nuisance, much has also been done to 
improve the general appearance of the city. 
Many streets have been widened and unsightly 
buildings have been destroyed. Glasgow is 
excelled in beauty by few British cities. 

The water supply of the city is drawn a 
distance of forty-two miles, from Loch Katrine, 
the lake referred to in Scott’s Lady of the Lake. 
The cathedral, erected in the twelfth century, 


is in the early English style of architecture? 
and is noted for its large and elaborately 
decorated crypt. 

The University of Glasgow was founded in 
1451, and it was later endowed by Mary Queen 
of Scots and her son, James I of England. It 
is one of the four great seats of learning in 
Scotland. 

Glasgow was founded in a.d. 560, but did not 
rise to any importance until about 1116. From 
the time of the union of Scotland and England, 
in 1707, Glasgow has steadily risen in com- 
mercial and educational importance. Popu- 
lation, over 1,057,000, including suburbs. 

GLASGOW, Ellen Anderson Gholson 
(1874- ), an American novelist who has 

attracted wide interest through her skilful 
portrayal of life in the Old South. She was 
born in Richmond, Va., and reared in a strict 
Southern home, which, in her childhood, was 
still struggling with the hardships of post-war 
reconstruction. She never attended a public 
school, but was educated privately. Her first 
novel, The Descendants , published anonymously 
when she was eighteen years old, was thought 
to be the work of a mature male author. 

Miss Glasgow is a writer of distinction. She 
slashes with the rapier of irony and wit the old 
romantic South of gallant, julep-sipping colo- 
nels, lovely ladies, and devoted negroes. Her 
Virginia is a realistic one, of the older country- 
side resentfully yielding a bitter livelihood. 
She sings the plain song of toil and poverty, 
of defeat and frustration. False traditions 
and amiable humbugs that obscure the fine 
and vigorous fall before her onslaughts. Her 
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best books deal with the period just before and 
after the War of Secession. 

Her Principal Works. Barren Ground , published 
in 1925, is one of her finest novels. It is the story of a 
courageous woman who triumphantly vindicates the 
idea that romance is not enough to fill a woman’s life. 
Her Romantic Comedians (1926) is a brilliant exposi- 
tion of the folly of exaggerated romance in old age. 
Virginia, a tale of a helpless Southern woman, is 
also popular. Others are The Battle-Ground , De- 
liverance , Life and Gabriella , The Builders , The Wheel 
of Life, and They Stoop to Folly. 

GLASS, one of those familiar substances 
which are put to so many uses in our every- 
day life that we accept them as a matter of 
course and seldom reflect upon their history. 
There is one peculiar feature with respect to 
glass manufacture that is not true of almost 
any other great industry. While the best 
modern methods of glass-making are followed 
in most factories, it is a fact also that medieval 
methods have not been entirely abandoned. 
The latter condition may be due, in some in- 
stances, to lack of capital for expansion along 
modern lines, but it is believed that in some 
factories, at least, there lingers such veneration 
for tradition that old methods still survive. 

A bit of history may help one to understand 
this adherence to the old practices. The art of 
glass-making was once confined exclusively lo 
the nobility and the gentry, and it is thought 
that some manufacturers are swayed by a 
tradition of conservatism, bequeathed to them 
by the original patrician craftsmen. Here may 
be the explanation of the survival in the glass 
industry of medieval hand methods, side by 
side with purely mechanical methods that have 
been highly specialized by invent ’ ve genius. 
Human lung power and the hand blowpipe 
still compete, though not successfully, with 
compressed air and electrically driven ma- 
chinery in the manufacture of bottles. As 
late as 1920, there were more than sixty fac- 
tories in the United States, and hundreds in 
Europe, in which window glass was made by 
mouth and hand, though machines that made 
it better and ten times as fast had been per- 
fected fully twenty years earlier. The number 
of such American factories decreased rapidly 
after that date, and there are none to-day. 

Window glass is now made in many modern 
factories by machines which draw the glass in- 
to a long cylinder; then it is cut and flattened, 
and again cut into desired sizes. Most fac- 
tories, however, now produce window glass by 
sheet-drawing machines; the process is known 
as the Colburn or Fourcault process. 

There are machines that with very slight 
unskilled attendance can make 200 bottles a 
minute; it is true yet that within a few miles 
there may be a factory where highly paid and 
very skilful artisans blow bottles by lung 
power. 


Our Debt to Glass. Common as it is, glass 
adds more to our daily comfort and happiness 
than the costliest gems that the mines can 
yield. Our homes would be dreary places, 
indeed, had we no windowpanes to give us 
light and through which to view the world 
about us; and no one would care to go back to 
the times when people drank out of gourds 
and horns instead of glass goblets, and used 
bottles made of skins. 

Glass has become indispensable in the home, 
in the arts, and in the commercial world. The 
scientist can add his testimony concerning the 
value of a substance which forms the lenses of 
the microscope and the telescope, and which is 
used in countless other devices and instruments. 
The merchant in the great city, who must 
utilize every available inch of space, transforms 
the basement floor of his huge establishment 
into a miniature department store, and solves 
the problem of light by having the sidewalks 
adjoining the building constructed of iron 
frames containing many glass prisms. In the 
lovely stained-glass windows of great cathedrals 
and in beautiful vases and costly tableware, we 
see something of the artistic possibilities of 
this very useful substance. 

Historical. The origin of glass-making is 
lost in antiquity. A fanciful story told by the 
Roman writer Pliny credits a band of Phoeni- 
cian merchants with the discovery of the art. 
According to this legend, as the merchants 
were returning from Egypt, they landed on the 
coast of Palestine, camped on a sandy beach 
of the River Belus, and there built a fire. 
Having placed some blocks of niter under 
their cooking vessels to protect them from the 
fire, they saw the substance melt, mingle with 
the sand, and form a liquid stream of glass. 
Pliny, however, does not explain how the mild 
heat of an open fire could accomplish what 
to-day requires the intense heat of a modern 
furnace, so his narrative is regarded merely 
as an attempt to account for the origin of an 
art that had reached a considerable degree of 
perfection in Roman times. 

What Glass Is. Glass is not a natural sub- 
stance, like gold, silver, or coal, but is an arti- 
ficial compound, made by melting together 
certain ingredients at a very high temperature 
(from 1832° to 2732 0 F.). The principal ma- 
terials used are: (1) sand (or crushed quartz 
or flint), (2) lime, and (3) sodium carbonate, 
potassium carbonate, or sodium sulphate. 
For various forms of glass, other materials are 
included in varying proportions, such as man- 
ganese, cobalt, copper, zinc, tin, arsenic, salt- 
peter, etc.; pigments for coloring are also 
added. Cheap grades of glass are made from 
common sea and river sand, but for the manu- 
facture of better qualities, the sand is quarried. 
Lime is found in nearly all varieties, but lead 
oxide is substituted in making those which 
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THE FIRST STEP IN THE MAKING OP A GLASS BOTTLE 

Traialoads of pure silica sand are taken from great hills like the one shown, and transported to the glass 

factory. The above scene is in Missouri. 


require a brilliant luster and a high degree of 
transparency, such as flint glass, used for lamp 
chimneys, for cut glassware, and for some of 
the lenses of optical instruments, and the 
strass, or paste , used in imitation diamonds. 
The lime has the effect of softening the glass, 
and the injudicious use of this material has 
caused many a beautiful piece of tableware 
to become tarnished and even ruined after a 
year of service. Potash-lime glass is much 
harder and less easily melted than soda-lime 
glass, and is used for making chemical 
apparatus. It is called hard, or Bohemian , 
glass. 

Processes of Manufacture. In preparing the 
materials which go into the making of the 
better grades of glass, the manufacturer puts 
forth every possible effort to free the sand 
from impurities. In many cases, it is stirred in 
great quantities of water, then burned in the 
flames of a Are, and, Anally, sifted^ through 
copper gauze. Of the, impurities which enter 
it, iron is the most troublesome; if there is 
present over one-half of one per cent of iron 
in the sand, the latter cannot be used for the 
manufacture of colorless glass. In the seven- 
teenth century, ground Aint was used in the 
best glass, because it was purer than any sand 


then available. Hence the name flint glass , 
which, curiously enough, is to-day applied to 
a variety of glass that is comparatively soft, 
and in the manufacture of which no flint is 
used. The mixing of the ingredients into what 
the glass-maker calls the “batch 55 is a process 
that requires the services of an expert chemist; 
in the best modern factories the batch is always 
prepared according to special chemical formu- 
las. 

The melting furnace may be either of two 
general types — the pot furnace or the tank 
furnace . In the former, the ingredients are 
melted in huge pots made of Are clay, arranged 
in a circle around a central Are, at the base 
of a huge chimney. As these vessels are very 
difficult to make and of uncertain durability, 
the tank furnace, heated by gas or electricity, 
has come into general use in the glass-making 
industry. This type of furnace is provided 
with a tank in which the ingredients are melted 
and from which the molten mass is drawn. In 
the largest factories these furnaces are seventy- 
five feet long, sixteen feet wide, and five feet 
deep. They are usually worked without inter- 
ruption, new material being fed into them at 
one end as the supply of melted glass is drawn 
out at the opposite end. 
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Window Glass. Window glass was formerly 
made entirely by hand labor, and though ma- 
chines for various steps in its modern manu- 
facture are very generally employed, the 
older process well deserves consideration. 
When performed by hand, the process is 
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“the harvest of grapes” 

A beautiful bowl and plate in Swedish crystal glass- 
ware. 

essentially as follows: For each part of the 
operation, there is one man especially trained 
for the work. The first step is the gathering. 
The gatherer dips a long iron blowpipe into 
the white-hot glass, and skilfully forms on 
the end a mass of the substance, weighing 
from twenty to forty pounds. This ball of 
glass he turns in an iron mold until it as- 
sumes the shape of a pear, and then passes 
it to the blower, who is the master workman 
of the factory. 

The blower, by a process of blowing, swing- 
ing, and revolving the mass, shapes it into the 
form of a cylinder, sometimes as many inches 
long as himself. When it has cooled some- 
what, he holds the end of the cylinder in the 
furnace, blows into the blowpipe, and then 
covers the mouthpiece with his thumb. The 
air, thus imprisoned, and expanding with 
the heat, splits an opening in the end of the 
cylinder, which the blower enlarges by revolv- 
ing the end swiftly in the furnace. When the 
hole is as large as the diameter of the cylinder, 
and the mass is cooled to cherry-red heat, an 
assistant detaches the glass from the blowpipe, 
and the cylinder is cracked lengthwise with a 
red-hot iron or a diamond on a long handle. 
The opened cylinder, with the split side up, 
is next placed on a fire-clay table, which re- 
volves in an oven. The heat soon flattens the 
cylinder into an irregular surface, which the 
next workman, the fiattener, smooths out with 
a tool called the polls soir (French for polisher). 
This is an iron rod, to each end of which a 
block of wood is fastened. The smoothed 
sheet is next placed in the coolest part of the 
furnace, and is then removed to the cooling 
stone. When rigid enough to be moved, it is 
carried to the annealing chamber. 


Annealing is for the purpose of preventing 
breakage when glass is subjected to changes of 
temperature, and all articles made from glass 
undergo this process. This breaking is due to 
the fact that one surface expands or otherwise 
dilates before the other has had time to be 
affected. The objects are slowly heated until 
the melting point approaches, and are then 
gradually cooled, the process taking place in a 
chamber having various compartments of dif- 
ferent degrees of temperature. The principle 
is that the glass, which has been distended by 
heat, contracts evenly throughout as it cools, 
and the molecules have time to arrange them- 
selves in a stable position. The glass therefore 
is made “tough.” 

Compressed-air machines have been sub- 
stituted in all large factories for lung power. 
These handle larger units of molten glass and 
very greatly increase the output. 

Glass Tableware. A large part of the or- 
dinary glassware that appears on the table is 
made by pressing. The press consists of an 
iron mold, containing the design and orna- 
mentation of the article to be made, and a 
plunger which is worked by a lever. The 
gatherer places an iron rod in the molten 
glass, bringing out a quantity of the substance 
on the end of it. From this lump, enough 
glass is cut to make the article, and the mass 
is dropped into the mold and pressed into 
shape by the plunger. When this process is 
completed, the article is taken out and an- 
nealed. Some articles are made in two parts; 
in manufacturing a goblet, for instance, the 
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Old Waterford cut-glass specimens. 

bowl is shaped in one press and the stem in 
another. A good deal of the more expensive 
tableware is made by blowing. In many fac- 
tories, machines operated by compressed air 
take the place of the human blower. 
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A PYRAMID OR RIVE-GALLON BOTTLES 

Thirty tons of glass are pressing down upon the bottom layer. 
In the pile are 6,194 bottles, each weighing eleven pounds. 


Cut Glass. In the making of this ornate 
product, the object is first cast in a mold or is 
blown, and its plain surface is then marked 
with the chosen design. It is next held against 
an iron wheel with sharp edges, which is 
mounted on a hori- 
zontal axis, and 
w’hich cuts the de- 
sign into^the glass. 

work with only his 
eye for a guide. 

After the design is A PYEAMID 03? 

cut the article is 
held against a 

wheel of sandstone, which is so shaped as to 
have a sharp edge in the middle. The action 
of this wheel smooths the edges and surfaces 
made by the cutting wheel; during the process, 
a small stream of water constantly plays upon 
it. A wooden wheel supplied with pumice stone 
next gives a finish and polish to the object, and 
it is finally cleaned by means of a brush made 
of spun glass. When all the tiny fragments of 
glass are removed from the grooves and 
crevices, the article is washed, and is then 
ready for the market. Cut glass has lost its 
popularity as tableware, because it is heavy 
and hard to keep clean. 

Bottle Glass. For the methods used in mak- 
ing bottles, see the article Bottle (How 
Bottles Are Made). Illustrations of machinery 
for bottle-making, however, appear on pages 
2836 and 2837. 

Colored Glass. Oxides of different metals, 
which are added in small quantities to the 
usual ingredients, give glass its various colors. 
Iron produces a pale yellow or a pale green; 
manganese, a pink, amethyst, or violet. Cop- 
per gives a deep green or deep blue, but by add- 
ing a reducing agent to take the oxygen from 
the oxide, the metal copper can be set free in 
extremely minute particles. This imparts a 
ruby-red color to the glass. A still finer ruby 
glass is made by using gold in place of copper 
oxide. A rich blue is produced by cobalt 
oxide, a milky white by tin oxide, calcium 
fluoride, or bone ash, and many beautiful tints 
by a combination of the various coloring sub- 
stances. The exquisite stained-glass windows 




Photo: Illinois Glass Co. 


of many great churches are mosaics of different 
colored glass, cut and fitted so as to produce a 
complete design. On others the pictures are 
painted, and the colors are then burned into 
the glass. Colored glass, cut into small pieces, 

is sometimes seen 
in the ornamental 
mosaic work that 
beautifies the in- 
terior of public 
buildings. Colored 
glass has the spe- 
cial virtues of hold- 
ing its color and of 
: T not being subject 

to decay, and it is 

fiSSBSm 3 'V" : therefore a valued 

material for dec- 
orative effects. It 
has also become 
very popular for 
tableware, being 
used for salad 
Photo: Maoist Co. plates glasses, and 

-GAixoN bottles other dishes. 

, , , t Etched Glass is 

; down upon the bottom layer, ,1^1 

ach weighing eleven pounds. produced through 

the agency of hy- 
drofluoric acid, which is about the only acid 
that attacks glass to any marked degree. 
A thin coat of wax is applied, and the pattern 
is scratched through it. Then the acid is 
allowed to follow the lines of the pattern, 
which is reproduced in the glass. 

Glass That Will Bend. There is an old 
legend about a Roman architect who presented 
to Emperor Tiberius a glass cup, which the 
latter greatly admired. It was an unusual 
cup, and hoping to secure royal favor, the 
architect proceeded to demonstrate its re- 
markable properties. Asking for the return of 
the cup, he dashed it to the floor; it did not 
break, but was merely dented. He restored 
the cup to its original perfect shape by ham- 
mering it. The emperor, amazed, inquired 
whether others knew the secret of its manu- 
facture; on being informed that no one but 
the architect himself knew it, he ordered the 
man beheaded. He feared that if such knowl- 
edge were imparted to others, it might make 
gold and silver less valuable. 

The tale may be pure invention, but if it 
has a basis of fact, glass that will bend is not 
a new thing in the world. It is new to modem 
people, however, for only since about 1925 
have two Austrians, Pollack and Ripper, pro- 
duced this new malleable glass (see Mallea- 
bility). It is clearer than ordinary glass; it 
does not shatter on moderate impact with a 
hard substance, and it bends easily. It is 
made, by a secret process, of an organic (non- 
mineral) substance. It is sufficiently hard to 
be safe from accidental scratching, is flexible 




Mold Shop Scene. Above, the pattern-maker. Before a bottle is made, a wood model is prepared, and 
checked for capacity, style, weight, and finish. When the model has been approved, it is sent to the mold 
2836 shop. Below, molds used in bottle-making. 
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Bottle-MaMng Machines. Above, at right, a molding machine; at left, the melting furnace. On the plat- 
form is a “gob-feed” machine, which takes the molten mass from the furnace and passes it on. Below, a 
machine which will manufacture 8,000 bottles in twenty-four hours. 2837 


Photo: Illinois Glass Go. 





GLASS 


2838 


GLASS 



THE WONDERS OE FLEXIBLE GLASS 

Flexible “organic glass” was invented by Drs. Fritz Pollock and Kurt Ripper. The glass is non-splinterable, 
and can be bent and bounced without harm. It can even be had in liquid form, and can be poured from a 

bottle, as shown in the illustration. 


enough to bend to a marked degree under 
stress, and it can be broken with the bare 
hands without risk, for the edges of the fracture 
are not sharp and jagged. These properties 
recommend the glass for use in automobile 
windshields and windows. 

The claim is made that this glass will absorb 
any dye, and that delicate vegetable dyes can 
be used to color it; that it can be made into 


fancy umbrella handles, door knobs, imitation 
meerschaum pipes, and cigarette holders, and 
in certain instances can be used in place of 
rubber or vulcanite. A ball of it, when dropped 
on the floor, has resiliency equal to that of 
a golf ball. 

This substance can be bought in liquid 
form, and can be poured from a bottle when 
cold. W.A.K. 


How Polished Plate Glass Is Made 


Generally speaking, the term plate glass is 
used to indicate what is technically known as 
polished plate glass, and may be defined As a 
piece of glass having two plane surfaces paral- 
lel to each other, which have been pro- 
duced by grinding and polishing operations. 
The term is also used in connection with a 
variety of other products; for instance, 
rough-rolled plate glass, which is a sheet 
of glass that has been produced by the 
process of rolling either between two rolls or 
between a table and a roller'.' This product is 
extensively used for skylights, and in other 
locations where its function is merely to let in 
light and keep out the weather. Frequently 
it is made of glass of inferior quality. 

Originally, all polished plate glass was made 
in two stages — -first, the production of the rough 
plate glass by the casting process, which gives 


it its preliminary form; and second, the grind- 
ing and polishing operation, which gives it its 
brilliant plane surface. However, in late years 
the preliminary sheet has been formed in other 
ways, such as by drawing the flat sheet directly 
from the tank, so that polished plate glass now 
includes any sheet of glass which has parallel 
plane sides, the surfaces of which are produced 
by mechanical means, and which do not pos- 
sess the original skin left from the glass in the 
molten state. 

The first use of polished plate glass is thought 
to have been for mirrors, and it Was probably 
produced by the Venetians in the sixteenth 
century. Very likely, these mirrors were 
formed by pouring or dropping the molten 
glass on a flat stone or metal plate; and then, 
by means of hand tools, spreading it over to 
form a, small flat sheet of glass, which, after 
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Furnace Construction. The sort of melting channels in which glass is produced. Below is the rear end of a 
line of furnaces; into these sections the “batch” of lime, sand, and soda ash is fed. 
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being properly annealed and cooled, was 
ground and polished by hand. 

This method was subsequently improved 
by the use of a roller as a means of distributing 
the glass over the platen on which it was 
formed; gradually the size of the operation 
was increased until at the present time sheets 
containing over 600 square feet are made by 
this method, requiring very large and highly 
organized apparatus for carrying out the proc- 
ess. 

The quality of plate glass has steadily im- 
proved, from the beginning of its manufacture 
down to the present time, and the best quality, 
such as is used for mirrors, is a practically 
colorless sheet of glass with a uniform index 
of refraction, and having no defects such as 
bubbles of gas. Its surfaces are optically 
plane, highly polished, and free from any 
mechanical defects, such as scratches or small 
pits left on the surface by the abrasive used 
in smoothing. 

How It Is Made. To produce a sheet of the 
quality named above, the utmost care has to 
be exercised in every step of its manufacture. 
By far the largest proportion of glass of this 
sort is made at the present time in the following 
manner: 

Carefully selected materials for the batch, 
which consist of silica sand free from iron and 
other impurities, soda ash, lime, salt cake, 
carbon, and arsenic, are carefully weighed, 
thoroughly mixed, and placed in specially pre- 
pared crucibles situated in large regenerative 
furnaces, the sides of which are full of openings 
having large clay doors called tweils ; back of 
these are situated the clay pots. 

In these furnaces the glass is thoroughly 
melted and refined at a temperature of ap- 
proximately 2600° F., after which the furnace 
and pots are allowed to cool to the casting 
temperature of approximately 2200° F. The 
pots are then taken out by huge cranes and 
spread on a cast-iron, water-covered table, 
where the glass is rolled out into a sheet (in 
the same manner that pie crust is rolled) by 
means of a cast-iron roller. This is supported 
at its ends on two metal strips, or tangs, the 
thickness of the desired sheet. These lie on 
the table, spaced a distance apart equal to the 
width of the desired sheet. 

When the sheet has been formed in this 
manner, it is pushed through a series of heated 
ovens having perfectly flat hearths, each oven 
being a little cooler than the one preceding. 
In this manner, the sheet is allowed to come 
into thermal equilibrium and to cool down 
sufficiently to hold its shape. It is then trans- 
ported through along tunnel called a lehr , having 
a gradually decreasing temperature, by means 
of reciprocating bars which alternately lift the 
sheet from its stationary support, advance it 
a predetermined distance toward the cold end 


of the tunnel or lehr, and lower it onto its 
stationary support again. The rods are then 
returned to their original position, the plates 
again lifted and advanced as before. In this 
manner, by a step-by-step motion, the plate 
eventually reaches the cold end of the lehr, 
where it is carefully inspected for defects; the 
greater defects are removed, and then it is 
placed in rough glass racks, ready for the 
finishing operations. 

Grinding and Polishing. The rough glass 
is next taken from these racks and cemented 
by means of plaster of Paris to the tops of 
large circular grinding tables, which are 
mounted on wheels placed on tracks for con- 
venience in handling. After the plaster of 
Paris has had time to set, these tables are 
transported on specially designed tracks and 
transfer cars to the grinders, where the tables 
are lifted and secured on the top of vertical 
shafts in such a manner as to cause the surface 
of the table to revolve in a horizontal plane 
when the shafts are rotated. 

Above these tables are two grinding runners, 
which consist of revolving vertical shafts with 
large disks at the lower ends, to which are 
fastened cast-iron shoes. Abrasive is fed to 
the surface of the glass on the table, and the 
grinder runners are lowered until they come 
in contact with the abrasive; then the runners 
begin to revolve, spreading the abrasive evenly 
over the glass on the table. 

The grinding action of the abrasive between 
the cast-iron shoes on the lower surface of the 
runners and the upper surface of the glass 
gradually reduces the surface of the glass to a 
straight plane surface. This part of the oper- 
ation is known as the “facing” operation, and 
is done with the coarsest grades of abrasives. 

After the glass has been reduced to a per- 
fectly plane surface, the coarser abrasives are 
washed off and finer and finer grades are fed 
to the grinder, producing an increasingly finer 
surface, until the glass has been given a very 
smooth surface called, indeed, a “smooth.” 

The runners are then lifted, the table is 
transferred to a polisher, where the “smooth” 
left by the abrasive is removed, and the glass 
is polished by means of rouge (red oxide of 
iron). This material is held against the glass 
by means of felt pads, which revolve over the 
surface of the table in exactly the same manner 
as the grinding runners described above. 

After this surface has been given a brilliant 
polish, the table is taken to the “middleyard,” 
where the glass is lifted, the table cleaned, 
and the glass re-cemented, with the polished 
side down. The table is then taken to the 
grinders and the polishers, and the second side 
is ground and polished, as described above. 
The glass is then lifted from the table, thor- 
oughly cleaned and inspected, and is ready for 
use. 
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MAKING PLATE GLASS 

The sheet shown above is 8 x i2>^feet in size. The slightest flaw condemns the entire sheet if it is intended 

for a single pane. 


Improvements in Methods. Various new 
methods have been perfected for simplifying 
the manufacture of plate glass, in which the 
glass itself is fused in large continuous tanks, 
the batch being fed into one end of these 
tanks and the molten material delivered at the 
other end. 

There are numerous methods for producing 
the sheets of glass that are being used at the 
present time. In one of the most successful, 
the glass is forced through a die or orifice to a 
pair of rollers, where the surfaces of the sheet 
are reduced to a perfect parallelism that gives 
the sheet a uniform thickness. It is then 
transported by a series of continuously ro- 
tating rollers through a long tunnel having a 
gradually decreasing temperature. In this 
tunnel the sheet is perfectly flattened, annealed, 
and reduced in temperature so as to be easily 
handled. 

This continuous ribbon of glass is then cut 
into standard sizes, and cemented to the top 
of tables which move gradually from one end 
of the grinding shed to the other, under a 
series of grinding runners which are driven by 
motors, the runners themselves being very 
similar to those previously described. The 


first runner under which the glass passes is fed 
with coarse abrasive, which grinds off the 
roughness of the glass and brings it to a plane 
surface. It then passes under a series of grinder 
runners, each one using a finer and finer ab - 
rasive, until, when the sheet emerges past the 
end of the last grinding runner, it has a very 
fine surface (“smooth”), like that produced 
in the other type of operation. (In these vol- 
umes, see the article Abrasive.) 

As it advances along from the last runner, 
the glass is cleaned, the joints are repaired, 
and the tables are passed under a series of 
motor-driven revolving polishers, where felt 
pads hold the rouge against the surface of the 
glass. When the glass emerges from the last 
of these polishes, it has a brilliant surface. The 
glass is then turned over, and the second side 
is given a treatment identical with the one 
described. The glass is then lifted, cleaned, 
and cut to size, as in the old process. The 
grinding and polishing of the sheets is sub- 
stantially the same in all of these continuous 
processes. p.a.h. 

[Ia the United States, Pennsylvania leads in the 
manufacture of glass; Ohio is next, followed by West 
Virginia, Illinois, New Jersey, and New York.] 
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Related Subjects. The following articles in these vol- 
umes contain information more or less closely related to 
the general subject of glass: 

Annealing Sand 

Bottle Stained Glass 

Lime Wire Glass 

GLASTONBURY, an English borough, the 
Avalon of Arthurian legend. Here, it was said, 
Joseph of Arimathea came with the Holy Grail, 
and founded the first Christian church in 
Britain. His pilgrim’s staff took root on 
Wearyall Hill, and grew into the Holy Thom, 
bursting into blossom each Christmas Eve until 
the Puritans cut it down. Here the Church 
of Peter and Paul was built in 719, and in 
time ruined by the Danes. Before that, it 
became the Abbey of Saint Dunstan (946) and 
the tomb of several kings, and as legend would 
have it, of Joseph of Arimathea and of Arthur 
and Guinevere. The abbey was rebuilt, but 
destroyed by fire in 1184. In 1303 a splendid 
new structure erected by Henry II was dedi- 
cated. Its mins now are few, for it became 
the site of a large quarry. The principal min 
has become the property of the Church of 
England. See Jesus Christ (for mention of 
Joseph of Arimathea) ; Arthur, King. 

GLASS SNAKE, a harmless lizard occurring 
from North Carolina to Florida, as far west 
as Nebraska, and southward into Northern 



GLASS SNAKE 

Its average length is 27 inches; greatest diameter 
of body, % inch; width of head, % inch; length of 
head, inch. 

Mexico. There are slight color variations in 
animals from different regions. The glass 
snake has an average length of twenty-seven 
inches, of which over seventeen inches make up 
the tail. Since the creature has no external 
legs, it looks more like a snake than a lizard, 
but its well-developed movable eyelids and 
lizard-like head show that it is not a serpent 
(see Lizard). The glass snake is so called 
because its upper surface is smooth and glassy 
and its tail is so easily snapped off that the 
brittleness of glass is suggested. When pursued 
by a snake, this lizard, which does not move 
very rapidly, parts with its loosely jointed 
tail and makes its escape, the tail meanwhile 
continuing to wriggle and interest the pursuer 
for some time. The glass snake is a burrowing 
creature, feeding on earthworms, slugs, and 
insect larvae, and, for the most part, insects. 


It also eats birds’ eggs. It is one of the reptiles 
that have received the name blindworm (which 
see). l.h. 

Classification. The scientific name of the glass 
snake • is Ophisaurus ventralis. It belongs to the 
family Anguidae. 

GLASSWORT. See Alkali. 

GLAUBER’S, glau' burz , SALT, a chemical 
compound of sodium sulphate and water, 
which has been used as a purgative since the 
seventeenth century. It appears in the form 
of large, transparent, prismatic crystals, and 
has a bitter, saline taste. When exposed to air 
it loses its water and becomes a white powder. 

Glauber’s salt occurs in many mineral waters, 
in sea water, and also as the mineral the- 
nardite. The laxative water called Hunyadi 
Janos contains Glauber’s salt. It acts upon 
the intestines, liver, and pancreas, and is used 
in the treatment of gout, biliousness, consti- 
pation, diabetes, and similar ailments, though 
less commonly than epsom salt (which see). 
See Alberta (Mineral Wealth). 

[Glauber’s salt was named for a German chemist, 
Johann Rudolf Glauber (1604-1668), the first person 
to prepare it for medicinal use. Although a believer 
in the philosopher’s stone, he did much to further 
the cause of chemistry.] 

GLAUCE, glaw' ke , in Greek legend, the 
second wife of Jason, upon whom Medea took 
revenge. See Jason; Medea. 

GLAUCOMA, glaw ko' mah . See Blind- 
ness (Common Eye Diseases) . 

GLAZING. See Pottery, subhead; En- 
amel. 

GLEANING, the gathering of corn (a term 
including wheat) left by reapers in the field, 
regulated by the ancient law of Israel, which 
demanded that the gleanings of the harvest 
should be left for the poor and the stranger 
( Leviticus xix, 9, 10, and xxm, 22). In 
England it was declared that gleaners were 
not trespassers. Gleaning in England, how- 
ever, is now confined to the families of farm 
laborers. 

[In these volumes, see illustration, The Gleaners, 
in the article Millet, Jean Francois.] 

GLEBE. See Kite (bird). 

GLENDALE, Calie. See California (back 
of map). 

GLENDOWER, Owen. See Wales (His- 
tory). 

GLENS FALLS, N. Y. See New York 
( back of map) . 

GLICK, George Washington (1827-1911), 
an American statesman and lawyer, honored 
by the state of Kansas as its representative 
in Statuary Hall, Washington, D. C. The 
statue, the work of Charles H. Niehaus, was 
presented in 1914. Glick was born at Green- 
castle, 0., but his parents later moved to 
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Lower Sandusky (now Fremont), 0 ., where 
he was educated. He studied law, was ad- 
mitted to the bar in 1851, and located in 
Atchison, Kan., in 1859. At the outbreak of 
the War of Secession, he enlisted in the Union 
army. When the laws of Kansas were revised 
and codified in 186S, Glick w T as chairman of 
the committee on judiciary, and to him is 
given great credit for the “ 'Revised Statutes 
of Kansas.’ 5 He was elected governor of the 
state in 1882, and three years later was ap- 
pointed pension agent at Topeka by President 
Cleveland. See Statuary Hall. 

GLIDER. See Aircraft (Man Leams to 
Fly). 

GLITTERTIND. See Norway (The Land). 

GLOBE. As ordinarily understood, a globe 
is an object shaped like a ball. As applied to 
the study of geography, a globe is a hollow 
sphere made of metal, plaster, or pasteboard, 
on whose surface is shown a map of the world. 
It is called the terrestrial globe , and its purpose 
is to indicate the great land and water divisions, 
present an idea of the earth’s geography as a 
whole, and simplify the study of the seasons 
and the succession of day and night by actual 
illustration of the manner in which the earth 
rotates on its axis. A similar device for study- 
ing practical astronomy, called the celestial 
globe , presents a map of the heavens. 

The making of an ordinary schoolroom globe 
is an interesting process. Layers of paper are 
pasted over a spherical mold to the thick- 
ness of cardboard. The resulting shell is cut 
into two hemispheres, the dividing line mark- 
ing the equator. The halves are then glued 
together around a wire representing the earth’s 
axis, at right angles to the equator, its two 
ends representing the north and south poles. 
After the globe is covered with a variety of 
plaster and is made perfectly smooth and 
round, the map is pasted on. The flat map, 
such as appears in books, will not do, for the 
latter are plane surfaces, whereas the sphere 
has a curved surface. A map must therefore 
be specially made and printed in sections, with 
proper allowance for curvature. Small circles 
are printed for the polar regions, and a number 
of long strips, or gores, form the rest of the 
earth. As in all maps, the parallels of lati- 
tude and the meridians showing longitude are 
marked on the globe. See Map. 

In mounting the terrestrial globe on its stand, 
the axis is inclined to an angle of 23^°, cor- 
responding to the inclination of the earth’s 
axis. Usually, a movable vertical band of 
brass represents the meridian , and is divided 
into degrees and minutes; a stationary hori- 
zontal band of wood represents the earth’s 
horizon , and is marked with several circles 
showing the thirty-two points of the compass, 
the twelve signs of the zodiac, and the days 
and months of the year. r.h.w. 


GLOBE, Ariz. See Arizona (back of map). 

GLOBE AMARANTH. See Everlasting 
Flower. 

GLOMMEN RIVER. See Norway (Rivers 
and Lakes). 

GLOSSARY, a dictionary of special terms, 
such as those used to-day in any of the sciences 
or arts. The term is derived from the Greek 
glossa, meaning the tongue . Such collections 
early took the name of glossal, and during the 
Alexandrian period they were common. They 
covered the works of Homer and other poets, 
and were used also by Rabbinical writers in 
explanation of the Hebrew sacred writings and 
by some of the early Church fathers who 
worked on the Latin Vulgate. 

GLOSSO-PHARYNGEAL NERVES. See 
Nervous System. 

GLOTTIS, glaht' is. See Larynx. 

GLOUCESTER, glos' ter , England. See 
England (The Cities). 

GLOUCESTER, Mass. See Massachu- 
setts (back of map). 

GLOUCESTER CITY, N. J. See New 
Jersey (back of map). 

GLOVE, gluv. This word is derived from 
the Anglo-Saxon glof, meaning the palm of the 
hand. Gloves are made of leather — the s kin s 
of sheep, calves, lambs, kids, dogs, rats, 
kangaroos — and also of silk, cotton, canvas, 
worsted. All kinds of leather or kid for glove- 
making are treated differently from leathers 
for other purposes; the object sought in dress- 
ing and tanning the skin is to make it soft 
and pliable. The leather is usually cut by 
dies and sewn by machinery (see Leather). 
Silk, cotton, and worsted gloves are sometimes 
knitted, but more often are cut from pieces of 
woven fabric and sewn together. In the 
manufacture of men’s gloves, the United 
States leads the world, but France is supreme 
in the production of the finer kinds of women’s 
gloves. The name kid , commonly applied to 
gloves of soft, thin leather, does not imply 
that such gloves are made of kid skin. The 
number of kid-gloves produced annually is 
far in excess of the supply of any one kind 
of leather. The term dogskin is also applied to 
gloves made of sheepskin, and relates only to 
the finish of the leather. Suede gloves are made 
with the inside of the skin forming the outside 
of the glove. 

The state of New York is the center of the 
American glove industry. Glove-makers from 
Connecticut were induced to settle on lands in 
Fulton County granted to them by Sir Wil- 
liam Johnson in 1760. From that date, glove- 
making has been the principal occupation of 
the inhabitants of that section, and Fulton 
County now. produces one-half the leather 
gloves made in the United States. One city, 
Gloversville, so called on account of the number 
of its glove-making establishments, manu- 
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factures one-third of the American glove out- 
put. In Canada the glove-making industry is 
principally divided between Ontario and Que- 
bec, and has been little developed in Western 
Canada. 

Among the Greeks, gloves were worn as a 
protection to the hands when rough work was 
done. The Romans used them as ornaments 
and as a sign of rank. In the days of chiv- 
alry, knights often wore ladies’ gloves fastened 
to their helmets as signs of favor. Gloves were 
also regarded as battle gages, to be thrown 
down by a challenger and picked up by one 
accepting the invitation to fight. To shake 
hands while wearing a glove, and not to extend 
the bare hand of fellowship was in the days 
of knighthood regarded as an insult or chal- 
lenge, signifying a desire to meet in combat. 
At the present day it is not regarded as correct 
form for a man to offer a gloved hand to be 
shaken; when such an act is necessary, an 
apology should be offered. This restriction 
no longer applies to women. 

GLOVED CAT. See Wild Cat. 

GLOVER, George W. See Eddy, Mary 
Baker. 

GLOVER, John (1732-1797), an American 
Revolutionary soldier, one of the most promi- 
nent men of his day, but now almost forgotten. 
He was a cobbler in Massachusetts in 1775, 
but rose to the rank of brigadier general. 
Glover was in charge of the retreat from Long 
Island, was a brigade commander at White 
Plains, had charge of the boats by which Wash- 
ington crossed the Delaware, was responsible 
for British prisoners on their march from 
Saratoga to Cambridge, was a member of the 
court which tried Major Andre, and was officer 
of the day when Andre was executed. See 
Revolutionary War in America. 

GL OVERS VILLE. N. Y. See New York 



(back of map) ; Glove. 

GLOWWORM. See Firefly. 

GLOXINIA, glok sin' ih ah , a popular green- 
house plant, re- 
markable for its 
richly colored, 
velvety leaves 
and large, grace- 
ful, delicately 
tinted flowers. 

A native of trop- 
ical America, the 
gloxinia is now 
widely culti- 
vated in houses 
and gardens. It 
is a delicate 
plant, requiring 
a light soil and GL0XINIA 

careful .watering, but the beauty of its lovely 
bell-shaped flowers and soft leaves will repay 
any amount of thought and effort. b.m.d. 


Scientific Name. The gloxinia belongs to the 
family Gesneriaceae. Its botanical name is Sinningia 
speciosa. 
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GLUCINUM. See Chemistry (Elements). 

GLUCK, glukj Alma (1884- ), a concert 

and operatic soprano who became a general 
favorite with American audiences. She was 
bom in Bucharest, Rumania, but has lived in 
the United States since the age of six. Most 
of her musical edu- 
cation was secured in 
her adopted country. 

In 1914 she married 
Efrem Zimbalist, a 
well-known violinist, 
and the two have given 
many successful re- 
citals together. Ma- 
dame Gluck attained 
immediate success in 
1909, upon her appear- 
ance in New York 
City, with the Metro- 
politan Opera Com- 
pany, as Sophie in 
Werther . Later, she 
repeated her Ameri- 
can triumphs when she made her debut in 
London. In addition to many appearances 
in concert, she has sung leading roles in Boheme , 
Orfeo, The Bartered Bride , Faust , and other 
operas. She gave herself only one year of 
foreign study. 

GLUCK, Christoph Willibald (1714-1787), 
a German musical composer who is classed 
with Wagner as a reformer of opera. Gluck 
was born in Weidenwang, Bavaria. In his 
boyhood, he studied 
singing and instru- 
mental music, con- 
tinued his lessons at 
Prague, Vienna, and 
Milan, and in the lat- 
ter city began to com- 
pose operas in the 
conventional Italian 
style. In 1745 he was 
invited to London to 
write operas for the 
Haymarket Theater, 
and while there was 
brought to a sense of 
his deficiencies by 
the stern criticism of 
Handel. Years of 
study followed, and though he continued to 
compose along the old lines, new ideas of 
operatic form were slowly developing in his 
mind. 


GLUCK 


In 1762 Gluck produced in Vienna the first 
of the reform operas — Orfeo ed Euridice . 
Though written to counteract the trivialities 
of the Italian school, this opera won favor 
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even in Italy. It was followed by Alceste , 
Paris and Helen, Iphigenie en Aulide, Armide , 
and Iphigenie en Taurtde, all of which were 
successful. The crucial point of Gluck’s 
career was the production of Iphigenie en 
Aulide in Paris, in 1774, for at the same time 
there w r as produced an opera of the same 
libretto, by Piccinni, a talented Italian com- 
poser of the old school. All Paris took sides, 
but the victory was wdth Gluck. 

Gluck paved the way for the perfect music 
drama of Wagner. His reform consisted in 
making all the operatic elements — overture, 
choruses, dances, voice parts, and orchestra- 
tions — contribute to the dramatic situation, 
and in making the music a true expression of 
the words. See Opera; Wagner, Wilhelm 
Richard. 

GLUCOSE, gloo' kose, also called Dextrose 
and Grape Sugar, is a sugar found in nature 
in the juice of grapes and some other sweet 
fruits, in many seeds, leaves, roots, and flowers, 
in honey, and in the bodies of man and animals. 
When pure, glucose is a white crystalline sub- 
stance, about half as sweet as cane sugar. The 
digestive ferments produce it in the body by 
splitting up starches and more complex sugars. 
It does not have to be digested, but is carried 
by the blood to the tissues, where it is rapidly 
oxidized and becomes a source of heat and 
energy. According to recent investigation, 
in the intestine glucose is liberated from the 
cellulose of vegetable foods by the action of 
bacterial ferments. In this manner, cellulose 
becomes a source of nutriment, in the same way 
as starch. In healthy human blood, glucose 
is found in the proportion of 0.1 per cent. In 
the disease diabetes (which see), glucose ac- 
cumulates in the blood because it is burned in 
the tissues in too small amounts. See Bio- 
chemistry (Substances in Animals and Plants). 

Commercial Glucose. This is a syrup ob- 
tained from cornstarch. The corn is first 
steeped, then ground in water, and the starch, 
after settling, is washed and cleaned with 
hydrochloric acid in closed vessels called 
converters. The action of the acid is then 
neutralized by sodium carbonate, and a long 
process of filtration follows. The liquid be- 
comes thick and syrupy after the final treat- 
ment, and a solidified grape sugar results if 
the converting process is carried still further. 
This is employed in brewing. Commercial 
glucose is widely used for mixing with other 
syrups, in candy-making, in the preserving of 
fruits, and as an ingredient in soda-fountain 
preparations. So-called com syrup is a mix- 
ture of glucose and cane syrup. Glucose is 
also utilized in the manufacture of leather 
filling, soap, and tanning extracts. e.v.m’c. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Carbohydrates Corn (Products) Sugar 


GLUE, gloo. This well-known adhesive is 
an impure form of gelatin. Used principally 
to cause pieces of wood to adhere to each other, 
it is also employed as a sticking material for 
leather, paper, and various other substances, 
and as sizing, to give a glaze to fabrics and 
paper. The name is sometimes applied to 
adhesives that do not contain gelatin. 

. Glue is derived from the hides, hoofs, horns, 
bones, and sinews of animals. The very best 
American glue is from sinews. In England 
bone-glue making is still important, but in 
America the more difficult manufacture of hide 
glue has largely taken its place. After a chemi- 
cal process which includes boiling, a jelly is 
obtained, which, with further refinement and 
drying in rooms of carefully regulated tempera- 
ture, becomes the brittle glue of commerce. 
This, when dissolved in hot water, gives a 
cement that will withstand several hundred 
pounds of strain. Glue heated too long, or 
more than once, is weakened. Marine glue 
contains no gelatin, is useful principally to 
shipbuilders, and is usually composed of India 
rubber, naphtha, and powdered shellac. Fish 
glue, largely used in bookbinding and other 
industries, is a glue composed chiefly, if not 
altogether, of isinglass, which is a form of 
gelatine obtained from the air bladders of fish. 
See Isinglass. 

Glue Industry. The glue industry in America 
began with Peter Cooper in 1827. The annual 
product fluctuates in value from $24,000,000 to 
$30,000,000. The average number of factories from 
year to year is fifty. The tendency is for the manu- 
facturers to concentrate near the large stockyards of 
the Middle West; the larger packing firms have their 
own factories. 

GLUTEN, gloo' ten , a tough, sticky, some- 
what elastic, and almost tasteless substance of 
a grayish-yellow color, found in wheat and 
other cereal grains. It is a vegetable albumin 
(see Albumen), and its presence in cereals is 
important because it is the principal source of 
nitrogen in grain foods. Gluten consists chiefly 
of two proteins, glutelin and gliadin. It may 
be obtained from the flour of wheat by filling 
a muslin bag with flour and kneading it under 
running water. In this operation, the starch 
of the flour will be washed away in a milky 
stream, the gluten remaining in the bag as a 
sticky mass. 

It is the gluten in flour that makes bread 
dough stick together, and this stickiness is 
utilized in the making of flour paste. Gluten 
bread and biscuits are prescribed for those 
suffering from diabetes (which see). Wheat 
which contains a high percentage of gluten is 
used in the manufacture of macaroni. On an 
average, there are eight pounds of gluten in 
one hundred pounds of wheat flour, e.v.m’c. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 
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Albumen Flour 

Bread Macaroni 

GLUTTON. See Wolverine. 

GLYCERIDES, gits' ur idze. See Fat. 

GLYCERINE (also spelled Glycerin), glis'- 
ur in , a colorless, odorless, syrupy liquid of 
sweetish taste, employed extensively in the 
arts and in medicine. Glycerine is a by-prod- 
uct of the candle and soap industries. Its 
ultimate source is the fats and fatty oils found 
in plants and animals, such as cottonseed oil, 
lard, and tallow. In the manufacture of stearin 
for candles, fats are treated with steam at a 
high temperature, and usually in the presence 
of a relatively small quantity of some sub- 
stance which will accelerate the action of steam 
upon the fat. (Lime and sulphuric acid are 
among these accelerating agents.) In soap- 
making, fats are boiled with alkalies. In the 
former industry, one pound of glycerine is pro- 
duced for every nine pounds of stearin; in the 
latter, one pound of glycerine for about eleven 
pounds of dry soap. The glycerine is purified 
by distillation in superheated steam. 

Properties. Chemists prefer to call pure 
glycerine glycerol ; good commercial glycerine 
is over ninety-nine per cent pure glycerol, 
which is a chemical compound of carbon, hy- 
drogen, and oxygen- At a low temperature, 
glycerol sometimes solidifies into crystals, 
melting at 63° F., but this is rare, and just 
what is necessary to start the crystallization 
is not known. Ordinarily, even the purest 
glycerine remains liquid, however cold it is 
kept. The boiling point, 552°, is very high for 
an organic compound. It is very hard to set 
glycerine on fire. It burns with a colorless 
flame without charring, and, if pure, leaves 
no ash. At the ordinary temperature, glycerine 
does not evaporate. On the other hand, it 
absorbs moisture from the air; it will take up 
half its own weight of water in this way. 

Uses. Glycerine is added to many materials 
to prevent their drying out. Among the com- 
modities to which it is added for this purpose 
are tobacco, copra (shredded coconut), con- 
fectionery, heavily starched cotton goods, and 
inks for rubber stamps. 

Glycerine mixes with water and alcohol in 
all proportions, and dissolves many inorganic 
and organic substances. Some dyes are dis- 
solved in glycerine and then mixed with water. 
Stains made on linen by coffee and tea can 
be removed by moistening the material with 
glycerine, allowing it to stand for a time, and 
then steaming or washing with soapy hot water. 
Glycerine added to water lowers its freezing 
point. For this reason it is sometimes used 
in gas meters, floating compasses, and auto- 
mobile radiators. Mixed with lead oxide, it 
makes a good cement. 

Glycerine feels oily and warm. The warmth 
is due to the mixing of the glycerine with water, 


which it extracts from the skin. It is used in 
medicine to allay inflammation, thus having 
a soothing effect. The same emollient property 
makes it useful as a cosmetic for chapped 
hands and sore lips. Taken internally in very 
small doses, it is harmless. Larger doses have 
a purgative action, and very large doses may 
even prove fatal. Glycerine suppositories 
introduced into the rectum absorb water from 
surrounding tissues and cause quick action by 
this irritation. Glycerine is sometimes used 
as a solvent for other medicines. As a pre- 
servative, it is sometimes applied to untanned 
hides and to meat. The greatest industrial 
use of glycerine is in connection with the 
manufacture of the powerful explosive nitro- 
glycerine. This is made by the action of nitric 
acid on glycerine, in the presence of sulphuric 
acid. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Explosives Nitroglycerine 

Fat Soap 

GLYCEROL. See Glycerine, above. 

GLYCOGEN, gli' kojen . See Biochemistry 
(Substances in Animals and Plants); Blood 
(Circulation of the Blood) ; Liver. 

GLYN, glin , Elinor, an English novelist 
whose works have 
been widely read and 
much discussed be- 
cause of their sen- 
sational character. 

She is the daughter 
of Douglas Suther- 
land of Toronto. In 
1892 she married 
Clayton Glyn, an 
Englishman, and un- 
til his death, in 1915, 
they lived chiefly in 
France. Mrs. Glyn 
spent considerable 
time thereafter in the 
moving-picture col- 
ony of California, 
superintending the 
production of her 
stories, which were 
very popular on the moving-picture screen. 

What She Wrote. Her early novels, of which the 
most noteworthy were The Visits of Elizabeth and 
The Reflections of Ambrosine , attracted no special 
attention, but Three Weeks , which appeared in 1907, 
was one of the most talked-of books of the decade. 
Later publications include Elizabeth Visits America , 
The Reason Why, His Hour , Man and Maid, The 
Great Moment, and Six Days. Most of Mrs. Glyn’s 
works treat of sex questions in a morbid, unpleasant 
manner. 

GLYPTODON, glip f toh don , a gigantic ex- 
tinct mammal, which was probably ten or 
twelve feet in length. Its fossil remains have 
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been found in South America, and occasionally 
in the United States. The body had a solid 
armor of jointed plates without movable rings, 
and the head and tail were covered with similar 



SKELETON OF THE GLYPTODON 


plates. The legs were very strong and the feet 
short and broad. The character of its claws 
shows that the animal could not have burrowed, 
like the armadillo, although closely related 

to it. W.N.H. 

GNAT, natj a name given various £ blood- 
thirsty/ ’ irritating insects of the order Diptera , 
the most common being the mosquito. All 
gnats are two-winged; each is equipped with a 
long, sharp, sucking and piercing organ called 
a proboscis (which means snout or trunk ) . Most 
gnats lay their eggs on water, where they float 
three days and then hatch. If standing pools 
of water were removed, these irritating insects 
would be less numerous. The buffalo gnat , 
which is very annoying to domestic animals, 
is especially prevalent in the Southern states. 
In the northern woods, an almost invisible gnat 
called the punky is a most troublesome pest; 
it is so tiny the Indians have called it the “no- 
see-um.” One family of gnats consists of tiny 
gall-making insects, of which the most injurious 
is the Hessian fly (which see). w.j.s. 

GNEISS, nise, is a rock composed of the 
same minerals as granite — quartz, feldspar, 
and mica — but its minerals, especially the 
mica, are arranged in 
layers. These layers 
may be straight or 
wavy, and of varying 
thickness. In some 
varieties, hornblende, 
garnet, or other min- 
erals take the place of, 
or are associated with, 
the mica, giving rise to 
variations in color and 
texture. 

Geologically, gneisses I 
are metamorphic rocks 
of igneous or sedimen- 
tary origin (see Meta- 
morphism ). Gneiss is 
much used for paving 
blocks, and when it is not too divided on 
arallel planes, makes a good building stone, 
ee Granite; Building Stone. a.j. 


GNOMES, nohmz. In Norse mythology, 
fain' dwarfs, called gnomes, guarded the mines 
and miners. The male gnomes, who were ugly 
and misshapen, were condemned to live under- 
ground all their lives, for if they appeared in 
daylight, they were turned to stone. Under 
the leadership of Sindri, they mined silver, 
gold, and precious stones, besides serving as 
smiths for the gods. The women, who were 
very good and beautiful, were only a foot 
high, and were the special guardians of dia- 
monds; occasionally, some of them w r ould creep 
out to torment man, if he had been wicked. 

To the old Rosicrucians, gnomes were sub- 
terranean beings who guarded mines and the 
treasures within the earth. English miners 
called them knockers , as these workmen some- 
times fancied they heard unseen beings knock- 
ing in the bowels of the earth. Among the 
gypsies, gnomes were always evil spirits, with 
power to take possession of unbaptized chil- 
dren. Certain gypsy tribes believed the gnomes 
were the progenitors of a real race of people, 
which may have given rise to the stories about 
them. 

In Literature. Pope refers to the fabled gnomes in 
his Rape of the Lock , as in the following quotation: 
Swift on his sooty pinions flits the gnome 
And in a vapour reached the dismal dome. 

GNOMON ,no r mon. See Sundial. 

GNOSTICS, a name given to a number of 
sects during the first six centuries of Chris- 
tianity. They were knowers, or rationalizers, 
rather than mere believers. They attempted 
to harmonize the teachings of Christianity 
with the speculations of the Greek and Oriental 
philosophers. Like many of our modern scien- 
tists, they believed that knowledge rather than 
blind faith is the key to life’s mysteries and 
the apparently unknowable. While they at- 
tempted to graft many of the ancient mysteries 
upon Christianity, and 
while they caused much 
unrest and disquietude, 
they were the first to 
set the writings of the 
Apostles side by side 
with the Gospel histor- 
ies as of equal Scrip- 
tural importance. They 
were arbitrary in their 
interpretations. Gnos- 
ticism refers to the be- 
liefs and the body of 
knowledge represented 
by the gnostics. 

GNU, nu, a South 
African antelope, re- 
sembling in form the 
horse, the buffalo, and the antelope. Both 
sexes have horns, which in all . animals . is 
not true. There are two principal species 
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— the common , or white-tailed , now practically 
extinct, and the brindled gnu , still to be found 
in the interior of Africa. Gnus formerly 
traveled in herds of thirty or forty, and ap- 
parently were friendly with zebras and quaggas. 
In common with the buffalo and the bull, they 
are angered by the sight of scarlet. Their 
flesh is said to be palatable and nourishing. 
They are occasionally seen in “zoos” See 
Antelope. w.n.h. 

Scientific Names. Gnus belong to the family 
Bomdae and the genus Connochaetes. The white- 
tailed is C. gnu; the brindled, C. taurinus. 

GOAT. Humorously called “the poor man’s 
cow,” the goat is a member of the sheep family. 
It is a hardy animal and furnishes sweet. 
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nourishing, health-giving milk, edible flesh, 
and a very useful hide. Though they are not 
quite the size of sheep, goats are stronger and 
less timid, and they move more quickly. They 
differ from sheep in that their hollow horns are 
erect and turned backward, their tails are 
shorter, and the male is generally bearded 
under the chin and has a peculiar odor. The 
male goat is sometimes called billy goat ; the 
female, nanny goat. The technical name for 
the mature male is buck ; for the female, doe ; 
for the young under one year, kid. Wild 
goats live in mountains and rocky places. 

Domestic Goats. These are thought to have 
originated from the wild Persian species, and 
are found all over the world, great herds being 
kept in many parts of Europe, Asia, and Africa. 
They are often trained to be pets, and are 
harnessed to carts and driven by children. In 
many places they are used as beasts of burden. 
Goat’s milk nourishes more people, probably, 


than does cow’s milk, throughout the world; 
those who become accustomed to the former 
will not, of choice, use the latter. For this 
reason, when natives of North Africa responded 
to France’s call for soldiers in 1914 in the World 
War, it was necessary to maintain herds of 
goats near the fighting lines to furnish milk for 
them. High-grade leather is made from skins 
of goats; the famous morocco is a goatskin 
product. 

Of the domestic breeds valued chiefly for 
their hair, the Angoras are the most important 
commercially. Their native home is Asia 
Minor and their ancestry goes back to the time 
of Abraham. This spiral-horned variety pro- 
duces the beautiful, lustrous mohair used so 
widely in the manufacture of robes, capes, 
suitings, railway plushes, upholstery, and so 
on. Angoras are of limited distribution be- 
cause of restrictions on their exportation, but 
their production has been established in the 
United States, and considerable numbers are 
found in Texas, New Mexico, Arizona, Oregon, 
Washington, California, and the Ozark region. 
On rough range land, Angoras are valuable 
as grazers of brush, and their flesh has a more 
agreeable flavor than that of any other kind 
of goat. The white, silky fleece hangs down 
in curly locks all over the body, and grows from 
eight to ten inches a year. 

Another valuable hair-producing goat is the 
cashmere of India, from whose fleece are made 
the famous cashmere shawls. This variety 
has not been successfully introduced into the 
United States. 

The milk-producing breeds include the New 
Mexican, Nubian, Saanen, and Toggenburg. 
The New Mexican is kept chiefly by people of 
Spanish blood in the Southwestern states. 
The Nubian is from Northern Africa, and the 
other two breeds are from Switzerland. There 
are several herds of Toggenburgs in the United 
States, and a few Nubians and Saanens are 
also found. w.n.h. 

Classification. Goats belong to the family Bovidae 
and the genus Capra. The chamois and Rocky 
Mountain white goat are intermediate between true 
goats and antelopes. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Angora Leather 

Cashmere Goat Mohair 

Ibex Sheep 

GOAT ISLAND. See Niagara Falls. 

GOATSUCKER, a common name for a 
family of moth-catching, owl-like birds, the 
nightjars. The first name was given from an 
incorrect ancient belief that these birds milk 
goats. The idea probably arose because they 
look for insects at twilight, searching near the 
ground and in pastures where domestic animals 
graze. The more appropriate name, nightjar, 
was derived from their night-flying habits and 
jarring cries. 
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Nightjars vary in size from eight to fifteen 
inches, and the soft plumage is in all shades of 
gray and brown, mottled with white. Members 
of this family are found almost everywhere, 
but are most numerous in the tropics. Repre- 
sentatives in America are the nighthawk and 
whip-poor-will (both of which see). Other 
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general characteristics of the family are the 
short, thick head, large, gaping mouth, and 
very small bill with bristles at the base. These 
birds catch their food while flying on wings 
which, considering the size of the bird, are 
long and powerful. They sleep throughout 
the brightest hours of the day, resting length- 
wise on their perches or on their nests on the 
ground. d.l. 

Scientific Name. The scientific name of the goat- 
sucker family is Caprimulgidae. The common 
nightjar of the Old World is Caprimulgus europalus. 

GOBBO. See Okra. 

GOBELINS, go be lanz ' , a French family of 
dyers, established in the fifteenth century in 
Paris. In the sixteenth century, they added a 
tapestry department to their dyeworks. Col- 
bert, minister to Louis XIV, in 1662 bought 
the establishment as a royal upholstery, since 
which time the industry has been conducted 
under the auspices of the state. Dyeing was 
discontinued by the establishment in 1662. 
France now maintains another manufactory 
for the fabrication of the famous tapestries 
which have taken the family name of Gobelins; 
this is at Beauvais. Tapestry manufacture is 
very similar to the making of Oriental rugs. 

GOBI, go 1 be , Desert of, a dreary, treeless 
plateau rising 3,000 feet above sea level, in the 
central part of Mongolia, in Northern China. 
It has only a few permanent settlements, but 
irrigation works are bringing about an increase 
of population. Over its sandy waste, which 
covers nearly 300,000 square miles, an area 
twice as large~as Montana, are scattered many 
rocky table-lands and mountains, but in the 
summer a scanty rainfall makes enough pastur- 
age for the flocks and herds of the wandering 
tribes. During the rest of the year, the climate 
is very severe, especially along the borders. 


Caravan and motor routes (the latter in the 
summer only) lead across this region from 
China proper to Siberia. Several explorers, 
especially Przhevalski and Sven Hedin, have 
obtained much valuable information concerning 
the Gobi, and the scientist Roy Chapman 
Andrews, within recent years, has found many 
archaeological records which point to a very 
ancient civilization there. See Desert; Nomad 
Life; Archaeology. 

GOD, a name given, in its broadest sense, 
to any superhuman being who directs the 
activities of various races of the world. As 
used by Christian peoples, the term applies to 
only one Being, and in this sense the plural 
form gods is an impossibility. This article will 
consider both uses of the term. 

The Heathen Gods. Every people, however 
barbarous, however little removed, apparently, 
from the brutes, seems to have some sort of 
an inborn idea of a being more powerful than 
man. Strangely enough — or so it seems to 
those acquainted with the Christian idea of 
God — this more powerful being is not neces- 
sarily better than man. The Greeks were a 
beauty-loving, virtue-loving people, and the 
myths they wove about their gods were in 
many instances exquisite; but fully as often 
these myths showed the gods to be cruel, venge- 
ful, or immoral (see Mythology). Such tales 
do not seem to have shaken the faith or al- 
legiance of the worshipers. What wonder, 
then, since the Greeks, on their high plane of 
civilization, could invent for themselves such 
faulty deities, that the savage tribes often set 
up, as objects of their worship, beings which 
seem like devils rather than like gods? Some 
of these have not one redeeming virtue, but 
they are strong and very jealous, and the poor, 
frightened savages dare not falter in their 
worship, for fear of dire punishment. 

The Hebrew Idea of God. Most of the 
ancient peoples, like many of the modern races 
whom Christianity has not touched, believed 
in large numbers of gods. One had the sun 
as his especial charge; one the moon; one pre- 
sided over birth, and another over death. Each 
tribe, too, had its own gods, and when one 
tribe conquered another, it was looked upon 
as proof that the gods of the conquerors were 
stronger than those of the vanquished. In 
the early history of the Hebrews, they, too, 
looked upon their God as just a tribal deity 
who had no concern with the welfare of any 
people but the Hebrews, and who cared more 
for formal rites of worship than for any moral 
purity. Gradually the conception broadened, 
until God became the strong moral force in 
the national life and was looked upon as con- 
trolling other nations as well as Israel. It was 
still believed, however, that He governed the 
world only for Israel’s good, and it was not 
until after the beginning of the Christian Era 
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that a few enlightened men began to spread 
the idea that God was no respecter of nations, 
but was a loving father, caring for all peoples 
alike. 

The Christian Idea. This universal character 
of God is one of the central ideas in the Chris- 
tian conception. That He is a personality and 
not a mere force; that He is eternal, all- wise, 
all-powerful, and all-loving; and that men may 
have a spiritual communication with Him — 
these are the chief qualities of the God of the 
Christians. 

The discussion so far has touched merely 
upon various conceptions of God, but has said 
nothing as to His actual existence . Learned 
men from the beginning of the Christian Era 
have busied themselves over the question of 
the existence of God, and have brought forth 
various so-called proofs; but after all, it is a 
matter incapable of the sort of proofs of which 
material facts admit. Theologians argue 
that it is evident in every phase of life that 
back of the universe there is a supreme plan , 
which must have been formed by a rational 
Being; that man himself, with his moral na- 
ture, implies a moral personality above him; 
and that it is incredible that this very highest 
conception of which man is capable — the con- 
ception which has led him to his greatest 
efforts and his finest achievements — should be 
but a figment of his own imagination. They 
also point out, as proof of the existence of 
God, the fact of design in nature; that is, the 
adaptation of all forms of life to their environ- 
ment. Finally, the Christian holds fast to the 
revelation of God as given by Christ in the 
New Testament — a revelation which admits 
of no doubt. 

These, briefly stated, are the chief arguments 
for the existence of God, but to them the 
atheist objects that they are not tangible 
proofs. And indeed, in the last instance, every 
man can but fall back on his own inner con- 
viction, and on the generally admitted truth 
that a God who could be completely compre- 
hended by a finite mind would really not be 
a God at all. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Agnostic Bible Jesus Christ 

Atheism Christianity Religion 

GODFREY DE BOUILLON, de boo yawN' 
(about 10601100), Duke of Lorraine, was one 
of the foremost leaders of the First Crusade. 
After the conquest of Jerusalem, a Christian 
kingdom was founded, of which Godfrey was 
unanimously elected sovereign. However, he 
refused the kingly title and assumed the hum- 
bler one of Baron and Defender of the Holy 
Sepulcher. During the single year of his rule, 
he was successful in repelling the Egyptian 
attack at Ascalon, and with the assistance of 


others of the pilgrims, he drew* up from the 
various feudal statutes of Europe an elaborate 
medieval code of laws known as the Assizes 
of Jerusalem . 

During one of his expeditions into the terri- 
tory of the Moslems, he was visited by several 
emirs, who expressed surprise at seeing their 
conqueror without a guard, in a common tent 


HIS TOMB 

It is in Jerusalem, and dates from about the year 
1150. 

which boasted only of a small, rough bed, such 
as was allotted to the humblest soldier in his 
train. Such was his simple mode of life. The 
minstrels sang of his valor, and the fairest 
ladies of his land wrought with loving fingers 
the devices upon his banner. He died at the 
age of forty, but in his short life he won a name 
as one of the foremost representatives of the 
chivalry of his age. See Crusades. 

GODHAVEN. See Greenland (Govern- 
ment). 

GO DIVA, go di' vah, Lady. According to 
legend, Earl Leofric, lord of Coventry, was a 
stern and harsh feudal baron, who taxed the 
citizens of the town to the utmost. Lady 
Godiva, his wife, seeking to help the people, 
begged her husband to ease their burdens. 
“Ride naked through the town,” said the Earl, 
“and I will grant your request.” Lady Godiva 
issued a proclamation requesting everyone in 
the city to remain within doors on a certain 
day, and not even to look from their houses. 
Clothed only in her long hair, she mounted a 
white horse and rode through the streets. 
Legend further states that the only one who 
tried to see her was a tailor, who peeped through 
a hole in a shutter, and was immediately struck 
blind. This episode is the origin of the “Peeping 
Tom” tradition. Earl Leofric was true to his 
promise, and gave great concessions to the 
townspeople. For centuries a fair was held at 
intervals to celebrate Godiva's heroism. 

GODOWSKI, go dov' skie (1870- ), a 

pianist, born in Poland, is as well known in 
America as in Europe. At one time in the 
course of his musical education, he was a pupil 
of Saint Saens in Paris. Godowski’s first 
American tour covered the years 1884-1885; 
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the second began in 1892, and since then his 
visits have been numerous. For five years 
from 1895, he was director of the pianoforte 
department of the Chicago Conservatory of 
Music. In 1909 he settled permanently in 
Vienna. 

Critics declare Godowski’s technique to be 
dazzling, but that he lacks poetic conception 
and the quality which may be termed soulful- 
ness. 

GODPARENTS. See Baptism, subhead. 

GOD SAVE THE KING, the national song 
of Great Britain, is a prayer for the glory and 
happiness of the sovereign. The origin of the 
melody is obscure. It is variously attributed 
to John Bull, Lulli, and Haydn, although 
Henry Carey (a musician and poet bom in 
London about 1696) is generally accredited as 
the author of both the words and the music. 
The song has spread across to the Continent 
in more or less altered form; in fact, Germany 
and Switzerland each claim it. The music was 
formerly used by Russia for its national air, 
while in the United States one of the most 
popular of patriotic songs, My Country ’Tis of 
Thee , which has become in effect a national 
hymn, is sung to it. The first stanza of the 
English song follows; 

God save our gracious King, 

Long live our noble King, 

God save the King! 

Send him. victorious, 

Happy and glorious, 

Long to reign over us, 

God save the King! 

GODS OE GREECE AND ROME. The 
gods of Greece and Rome were divided into 
two classes, DU Majores , the greater, twelve 
in number, and Dii Minor es, the lesser. They 
are listed as follows, with their supposed field 
of activity: 


ROMAN GREEK 

Jupiter King Zeus 

Mars War Ares 

Apollo The Sun Apollo 

Neptune The Ocean Poseidon 

Mercury Messenger Hermes 

V ulcan Smith Hephaistos 

Juno . Queen Hera 

Ceres Agriculture Demeter 

Diana Moon and hunting Artemis 

V enus Love and beauty Aphrodite 

V esta Home life Hestia 

Minerva Wisdom Athena 


Although there were thirty thousand gods in 
the time of Hesiod, for fear of omitting any of 
them, the Greeks observed a “Festival to the 
Unknown Gods.” (See Acts XVII, 17.) Four 
other deities were mentioned by both peoples: 


ROMAN GREEK 

Bacchus. ...... Wine Dionysos 

Cupid. ....... .Love Eros 

Pluto The Inferno Pluton 

Saturn Time Kronos 


Related Subjects. The reader is referred in 2hese vol- 
umes to the leading gods and goddesses, in their alphabet- 
ical places. See, also. Mythology. 


GODTHAAB, go'tahp. See Greenland (Gov- 
ernment). 

GODWIN, Mary Wollstone craft (1759- 
1797), the first martyr in the cause of woman’s 
rights. She was born at Hoxton, England, 
and became a translator for an English pub- 
lisher, in 1788, after publication of her first 
work, Thoughts on the Education of Daughters. 
She was in close touch with the prominent 
men of the day, including such reformers as 
Thomas Paine. In 1792 she published Vindi- 
cation of the Rights of Woman, which brought 
her fame and much condemnation. She never 
completed a work on the French Revolution, 
on which she spent much time. She was very 
unfortunate in her love affairs, openly defying 
public opinion and the conventions; the first, 
and to her, a disastrous, love was her affection 
for Fuseli, an artist, whom she left. In April, 
1794, she bore a daughter to Captain Gilbert 
Imlay, and when deserted by him, attempted 
suicide. In 1797 she married William Godwin, 
and her daughter Mary later became the 
second wife of the poet Shelley. See Shelley, 
Percy Bysshe. 

GOD WINE, Earl. See Edward the Con- 



fessor. 

GOETHALS, go ' thalz , George Washington 
(1858-1928), an American civil and military 
engineer, under whose efficient administration 
one of the most important projects of modern 
times, the Panama Canal, was brought to com- 
pletion. He was bom in Brooklyn, N. Y., and 
was educated at the 
College of the City of 
New York and at the 
United States Mili- 
tary Academy at 
West Point. On his 
graduation from the 
latter institution, in 
1880, he was ap- 
pointed second lieu- 
tenant in the corps 
of engineers, and rose 
steadily in rank until 
he reached the grade 
of major general, in 
March, 1915. 

Goethals was an 
instructor in civil and 
military engineering 
at West Point from 
1885 to 1887, and he 
had charge of the 
construction of the Muscle Shoals locks and 
dams on the Tennessee River, completed in 
1889. . 

During the Spanishr-American War (1898) 
he was lieutenant colonel and chief of 


GEORGE W. GOETHALS 

Resourceful engineer, or- 
ganizer, and leader of men, 
whose lasting glory was 
connected with the build- 
ing of the Panama Canal. 
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engineers of United States Volunteers; later, 
he was appointed to the board of fortifications 
in connection with the coast and harbor de- 
fense service. 

In 1907 President Roosevelt brought him 
into national prominence by making him chair- 
man, as well as chief engineer, of a co mmi ssion 
to complete the Panama Canal. His manage- 
ment of the great enterprise, with its many 
problems and difficulties, including those of 
sanitation (see Gorgas, William Crawford), 
housing, and food, and the social organization 
of the Canal Zone, was a striking illustration 
of what may be accomplished by a forceful 
personality, coupled with initiative and ex- 
ecutive ability. Though the work was sched- 
uled to be completed on June 1, 1915, a vessel 
passed through the canal on August 15, 1914. 
During 1914 and 1916 Goethals was governor 
of the Canal Zone. 

In October, 1916, he was appointed chair- 
man of a committee to investigate the operation 
of the Adamson Railroad Law, which had 
raised the wages of employees. In April, 1917, 
after accepting an invitation to construct a 
highway system for New Jersey, he was re- 
called to the Federal service to build a vast 
merchant marine for the United States as part 
of the plan of war against Germany. Because 
of friction he resigned, and was made acting 
chief quartermaster of the American army. 
In 1919 he retired to private life. See Panama 
Canal (How the Canal was Built). 

GOETHE, go' ta , Johann Wolfgang von 
(1749-1832). This German poet, novelist, 
dramatist, and philosopher is not only the most 
eminent figure in German literature, but one of 
the greatest geniuses the world has ever pro- 
duced. Like Socrates, the Athenian, Shake- 
speare, the Englishman, and Dante, the Italian, 
he was endowed with genius of the universal 
order. 

Goethe was bom at Frankfort-on-the-Main 
on August 28, 1749. His early education was 
directed by his father and by private tutors, 
and at the age of sixteen he was sent to Leipzig 
to study law; there he varied the routine of 
school work by writing lyrics and studying art. 
After an illness which compelled him to return 
to Frankfort, he resumed his law studies at 
the University of Strassburg, and in 1771 re- 
ceived his degree. During his sojourn in 
Strassburg, he formed a momentous friendship 
with the poet Johann Herder, who opened up 
to him the beauties of Shakespeare's writings, 
and taught him to love the old folk songs. 
Goethe's poems written at this time mark 
the beginning of a new era in German lyric 
poetry (see German Literature:) . 

Between 1771 and 1775, a period in which he 
occupied himself as a lawyer at Frankfort and 
at Wetzlar, he wrote his first important drama, 
Gotz von Berlichingen , and a novel, The Sor- 


rows of Werther , the latter of which has im- 
mortalized one of his unhappy love affairs. In 
1775 he was invited by Charles Augustus, the 
young Prince of Weimar, to become a member 
of his court at the capital of Saxony, and for 
the next ten years he was deeply occupied 
with affairs of state, devoting himself to agri- 
culture, horticulture, geology, and mineralogy, 
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and proving himself an able and conscientious 
minister whose grasp of practical affairs was 
astonishing. It was through this work that 
he came to love the study of natural science, 
to which he gave much attention during the 
last years of his life. 

The period from 1786 to 1788 was spent 
in Italy. Coming there under the influence of 
classic art and literature, Goethe's own art 
became calmer and freer, and the unfinished 
dramas which he brought with him to Italy — 
Iphigenie , Tasso, Egmont , and Faust — begun 
when he was under the spell of the Romantic 
movement (see Romanticism), were com- 
pleted in an entirely different spirit. Several 
unfruitful years followed his return to Weimar, 
where, in 1791, he was appointed director of 
the ducal theater. This post he held for 
twenty-six years. In 1794 there came a new 
influence into his life, the friendship of the 
poet Schiller. Stimulated by the latter's en- 
thusiasm for literature, he completed in 1796 
his most significant novel, The Apprenticeship 
of Wilhelm Meister , a story of theatrical life 
which contains one of his most charming lyrics, 
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Kennst du das Land. The English translation 
of this beautiful song is familiar: 

Know’st thou the land where the fair citron blows. 
Where the bright orange midst the foliage glows. 
Where soft winds greet us from azure skies, 

Where silent myrtles, stately laurels rise, 

Know’st thou it well? 

’Tis there, ’tis there. 

That I with thee, beloved one, would repair. 

The next year Goethe published his epic of 
h um ble peasant life, Hermann and Dorothea . 
Several exquisite ballads followed, and in 1808, 
with the publication of the first part^of Faust, 
he entered upon the final period of his literary 
career. These last years in Weimar saw the 
completion of a novel, Elective Affinities ; his 
autobiography, Truth and Fiction Relating to 
My Life; a sequel to Wilhelm Meister; a col- 
lection of Oriental lyrics; and the second part 
of Faust. As he laid aside this monumental 
work, the year before his death, he said, “It 
is now really indifferent what I do, or if I do 
anything at all.” 

Goethe died on March 22, 1832, and was 
buried in the ducal mausoleum, near the rest- 
ing place of his friend and patron, Charles 
Augustus. The house in Weimar which was 
his home for so many years, and the one in 
Frankfort where he was born, are preserved as 
memorials of him, and many of the important 
cities o£ Europe and the United States have 
erected statues in his honor. 

Estimate of His Work. Goethe was responsive 
to all the feelings and experiences that are common to 
humanity. He was distinguished for scientific at- 
tainments, for literary and artistic criticism, as a 
writer of fiction, and as a dramatist, yet he made his 
happiest contributions to his country’s literature in 
the field of lyric poetry. From his pen also came one 
of the most splendid achievements of his age, Faust , 
the greatest drama of the German people. Goethe’s 
Faust is more than a poetic and dramatic treatment 
of the old legend — the story of a weary scholar who 
sells himself to the Devil that he may taste the joys 
of youth and love (see Faust). In it the reader will 
find a summary of the poet’s own experience, and the 
expression of his philosophy of life. In the second 
part, the drama becomes an allegory of human 
character and experience; it pictures a Faust who 
finds salvation in useful labor and who finally triumphs 
gloriously over the powers of darkness. This was the 
poet’s “confession” of what life had taught him. 

GOG AND MAGOG, Hebrew names of 
Biblical characters, mentioned in Revelation as 
representing all future enemies of the kingdom 
of God. There is some confusion in the ref- 
erences in the Bible as to whether they are 
two different persons, or whether Gog is the 
man and Magog the land. However, in Gen- 
esis x, 2, Magog is mentioned as the son of 
Japheth, and in I Chronicles , v, 4, Gog is said 
to be the son of Joel. 

Gog and Magog are also names given two 
wooden statues of giants standing in Guild- 


hall, London, and an interesting legend, quite 
independent of Biblical reference, has devel- 
oped to account for them. They are said to 
have been the last of a race of giants descended 
from the notorious daughters of Diocletian. 
The rest of their tribe were killed, but Gog 
and Magog were brought captives to London 
and made to serve as porters. Similar effigies 
have been known in England since the time 
of Henry V, though the date of the legend is 
unknown. The Great Fire destroyed the 
original statues, but they were replaced by pop- 
ular subscription in 1708. 

GOGOL, gaw ' gole ’y, Nikolai Vasilevich 
(1809-1852), a Russian humorist and novel- 
ist, was born in the Ukraine. In 1828 he went 
to Saint Petersburg (now Leningrad), where, 
homesick for his beloved “Little Russia,” he 
wrote short stories full of the color, laughter, 
and life of his people. Recognition soon came 
to the lonely youth. He met Pushkin, Russia's 
greatest poet, and, finding in friendship the 
stimulation he needed, wrote his great romance, 
Taras Bulba , an epic of the fifteenth-century 
Cossacks. 

Next followed a comedy, The Inspector 
General, exposing and ridiculing the provincial 
officials. Fearing the play would be censored, 
Gogol’s friend took it to Nicholas I, whom it 
greatly amused, and he ordered it produced 
immediately. 

Dead Souls , published in 1842, is the first 
of the realistic Russian novels, although some 
critics say Gogol’s realism is too grotesque and 
satirical to be true to life. His satire was used 
to awaken people to evil conditions; his 
grotesque characters were drawn with tears 
underlying his laughter. Dead Souls was con- 
sidered so dangerous it was not reprinted for 
years, for although Gogol never expressed 
personal opinion, his novel was a vivid indict- 
ment of serfdom. When Pushkin read it, he 
exclaimed, “What a sad country is Russia! 
Gogol invents nothing: it is the truth, the 
terrible truth.” During his last years, Gogol 
lived abroad, ill and depressed. In a religious 
frenzy he burned many of his manuscripts, 
including the second part of Dead Souls , which 
was never completed. His life and his work 
are summed up in the old Russian saying 
carved on his tomb, “And I shall laugh with a 
bitter laugh.” 

His Principal Works. These are Evenings on a 
Farm near Dikanka, Ukrainian stories, Taras Bulba, 
The Inspector General , the only internationally known 
Russian play, and Dead Souls. The Cloak is his 
best-known short story. 

GOING-TO-THE-SUN MOUNTAIN. See 

Glacier National Park. 

GOITER, goi' tur, an enlarged thyroid, one 
of the ductless glands. It is located toward the 
front of the neck, between the Adam’s apple 
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and the top of the breastbone. The secretion 
of this important gland has much to do with the 
rate of growth of children, and with the metab- 
olism rate of both grown people and children. 
(Metabolism represents the chemical changes in 
living cells by which energy is provided for 
vital processes.) A person with a high metab- 
olism is energetic, mentally alert, and active 
physically; one with a low metabolism rate is 
the reverse. In addition, the secretion of the 
thyroid has an effect on the respiration and 
pulse rate, and on some of the other ductless 
glands. 

Prevalence. Goiter is more liable to develop 
in women than in men, and in older children 
than in adults. In certain countries and parts 
of countries, it is very prevalent. Among such 
areas are certain valleys in Switzerland, and the 
goiter belts of the United States. The great 
American goiter belt centers around the Great 
Lakes and along the Rocky Mountains. On the 
other hand, there is very little goiter along the 
seaboards and throughout the far South. 
Studies have shown that away from the ocean, 
wherever the drinking water contains iodine, 
there is little goiter, and vice versa. 

Causes. Among the causes of goiter are 
diets that include drinking-water poor in iodine; 
very rapid growth; pregnancy; and great 
emotional strain. Drinking badly polluted 
water is sometimes a cause, in the opinion of 
some authorities. 

Varieties. There are several varieties of 
goiter. Anatomical goiter is the form generally 
encountered in rapidly growing older children. 
It frequently returns to normal soon after 
growth ceases. T oxic goiter is the variety which 
is accompanied by nervousness, rapid, irritable 
pulse, shallow breathing, and loss of weight. 
Exophthalmic goiter is the variety in which, 
in addition to “big neck,” there is protrusion 
of the eyeballs. Cancerous goiter is the malig- 
nant variety. Hidden goiter, or inward goiter, 
is the variety in which the enlarged mass is 
behind the breastbone and is not seen in the 
neck. 

Myxoedema is a condition the opposite of 
goiter. It develops in grown persons, and is 
characterized by slowness of mind and body, 
thickness of speech, low metabolism, and 
thickening of the skin. Cretinism , also the 
opposite of goiter, is a disease of childhood 
corresponding to myxoedema of adults. 

Prevention. Goiter is prevented by the in- 
clusion of sea food in the diet; the eating of 
table salt that contains iodine; the drinking 
of water that contains iodine; or the taking of 
some form of iodine. The amount used must 
be very small. Living hygienically, especially 
during pregnancy and during later childhood, 
is of service. 

Treatment. Surgical operation is frequently 
necessary. Treatment with X-rays and other 


light is used. In the treatment of myxoedema 
and cretinism, use is made of some extract of 
thyroid or of thyroxin, an iodine preparation 
extracted from the thyroid. See Iodine; 
Glands (Ductless Glands). w.a.e. 

GOKCHA, guk chah' , Lake. See Armenia. 

GOLAN, one of the Cities of Refuge (which 
see). 

GOLCONDA, gol kon f dah , the ancient city of 
India w T hich lay halfway between Madras and 
Bombay. It was famous in olden times for 
diamonds, w T hich, however, were merely cut 
and polished there. The expression richer than 
Golconda became proverbial. The ruins of this 
city of the long ago are still famous for the 
ancient fortress, now used as a state prison, 
and for the gray-stone burial places of one- 
time rulers of the ancient kingdom of Golconda. 

GOLD. So far as w T e know, there has never 
been a time when this yellow metal has not 
been “the precious metal,” more sought after 
than any other. All researches show that man 
knew of it before he knew of any other metal, 
and that it was .everywhere, in a sense, the 
standard of value. The Assyrians and the 
Egyptians, the founders of the very oldest 
civilizations, expended their skill in fashioning 
ornaments from it; and what the ancient He- 
brews thought of it is shown by the fact that 
it seemed the only thing with which they 
could compare those “precepts of the Lord” 
which were the greatest factor in their national 
life. “More to be desired are they than gold,” 
chanted the Psalmist; “yea, than much fine 
gold.” Some of the Oriental peoples almost 
worshiped it, for was it not in its color and 
luster like the sun, the god of their idolatry? 

In medieval times, it played a great part in 
history, for a whole science was built around 
it — the science of alchemy . Gold was the most 
perfect substance in the world, the alchemists 
declared, and they used their science and their 
magic in vain attempts to find some means of 
turning other metals into it. With the growth 
of science and the understanding of the prin- 
ciples of chemical elements, it became clear 
that such transformation could not be brought 
about. The knowledge of the properties of 
gold acquired by the alchemists in their vain 
search has served as a basis for a more scientific 
study of this very interesting metal. 

Its Properties. First of all, it is a chemical 
element; that is, it cannot by any known means 
be separated into simpler components. It is a 
bright-yellow, lustrous, very heavy metal (19.31 
times heavier than water), and it melts at a 
temperature of about 1945° F. If subjected to 
a much higher temperature, it gives off a vapor 
with a greenish-yellow color. It has been 
estimated that the boiling point would be 
4585° F. Electricity and heat both pass 
through it readily; in other words, it is a good 
conductor, but, needless to say, it is seldom put 
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to any of the practical everyday uses to which 
any of the cheaper metals are equally well 
suited. No other metal has ever been found 
which is so satisfactory for coins of high value, 
for jewelry and ornaments, and for dentistry, 
and most of the gold mined is used for these 
purposes, for gilding or lettering, and for col- 
oring glass and chinaware. About one-fourth 
of each year’s production of gold, it is esti- 
mated, is used for coins. 

In its pure state, gold has one quality which 
unfits it for hard usage — it is soft; and conse- 
quently it is almost always mixed with a harder 
metal, the mixture being known as an alloy. 
A finger ring of pure gold would not hold its 
shape well; a coin of pure gold would wear 
away quickly; so in making the former, a mix- 
ture of silver is used, and for the latter about 
eight to ten per cent of copper. Copper 
deepens and reddens the color, while silver 
lightens it, and the proportion of either of 
these metals used in an alloy is determined in 
part by the color desired. The pureness of 
gold used for jewelry is measured in carats y 
and “twenty-four carats” is the standard of 
measurement, for it means absolute pureness; 
that is, a carat is one twenty-fourth part of the 
whole. In nearly all countries, gold coins are 
made nine-tenths pure. The Austrian ducat 


has 98.6 per cent of gold and 1.4 per cent of cop- 
per. The British sovereign, which is 91.7 per 
cent gold and 8.3 per cent copper, contains 
twenty-two carats; the American gold coin of 
ninety per cent gold and ten per cent copper 
contains 21.6 carats. Most twenty-carat gold 
has twenty parts of gold to four of a harder 
metal; eighteen-carat gold has two less; but 
articles made of this alloy have a right to be 
called “solid gold,” for this simply means that 
they are of gold or the gold alloy all through, 
rather than having a plating of gold over a 
basis of some cheaper material. 

Gold has two properties which are far more 
interesting than any of those mentioned above. 
It can be hammered out into a sheet of incred- 
ible thinness, or, to speak technically, it is 
the most malleable of the metals (see subheads 
Gold- Beating and Gold Leaf below) ; and it is 
extremely ductile — that is, it can be drawn out 
to a great length without breaking. As re- 
gards this latter quality, skilful operators have 
drawn gold out into such a tiny wire that it 
takes 680 feet of it to weigh one grain, or about 
900 miles to weigh a pound avoirdupois. But 
the gold, to be thus treated, must be pure. If 
one two-thousandth of its weight of lead, for 
instance, be added to the gold, the wire can- 
not be made. 
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In Quest of Gold. Left, miners at work in the Yukon district. Right, Bullhead mine, in the Colorado gold field. 
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Gold in Chemistry. Like every other ele- 
ment, gold has its chemical symbol, for it 
would be unwieldy, in speaking of chemical 
compounds, always to use the full name of 
every element; and since the Latin name for 
gold is aurutn , its symbol is the abbreviation 
Au. In a para- 
graph above, 
mention is made 
of some of the 
alloys of gold, 
and the article 
Alloy has more 
to say on the 
same subject. 

Now many of the 
alloys are mix- 
tures, and not 
chemical com- 
pounds; that is, 
each substance 
which enters into 
the alloy keeps 
its own individ- 
uality and prop- 
erties. This is 
true of the alloys 
of gold with sil- 
ver and copper, 
and also of gold amalgam (the alloy with mer- 
cury). But gold does combine with certain 
substances to make real compounds. With 
aluminum it forms a brittle purple, and with 
zinc a brittle violet, compound. Alloys with 
iron, used in jewelry in France, are known as 
gray gold and blue gold, on account of the 
modifications of the yellow color resulting from 
the formation of alloys. White gold, also used 
extensively for jewelry, is an alloy of gold and 
silver. 

Looking at gold and touching it, one would 
think that so solid and heavy a substance could 
not be dissolved, and indeed, most acids or 
other liquids have no more effect on it than 
does water. On account of its resistance to 
oxidation, the alchemists called gold a noble 
metal or the king of metals. However, chlorine 
it cannot resist, and in water saturated with 
that gas, it is dissolved as readily as is salt in 
hot water. A mixture of nitric and hydro- 
chloric acids also dissolves gold readily, owing 
to the liberation of chlorine by the interaction 
of the two acids. On account of this effect on 
the royal metal, the alchemists named this 
mixture of acids aqua regia , that is, the royal 
water . When this solution is evaporated, yellow 
crystals of auric chloride are obtained. This 
gold chloride is used in “toning” (that is, 
modifying the color of) photographs. In the 
presence of air, a solution of sodium (or potas- 
sium) cyanide dissolves gold. This fact is 
utilized in industry in extracting the metal 
from its ores. 


How Gold Exists in Nature. Long, long ago, 
people did not delve deep in the earth for 
their supply of gold. They just took what 
Nature had left ready for them on the surface. 
Gold was frequently found then, as it is some- 
times found to-day, mixed with the sand and 
gravel along a river course. When so found, 
it is in a pure state or mixed with silver, and 
occurs in all sizes from tiny particles like 
grains of glistening sand to nuggets of fair 
size. So far as is known, the largest nugget 
ever found thus free in the sand and gravel 
was discovered in Victoria, Australia, and 
weighed 183 pounds. It is hard to conceive 
of the intense excitement which must have 
prevailed when this $50,000 lump of gold was 
picked up. > 

To obtain gold from such alluvial sources, 
only a simple washing is necessary. These 
surface deposits are called placer mines, and 
most of them are shallow and quickly ex- 
hausted. Naturally, they are the more con- 
spicuous and enticing sources of gold, and in 
almost every case where the discovery of gold 
has been followed by the rush of thousands to 
the spot, it has been metal of this easily at- 
tainable variety that has been first sought. 
The “forty-niners,” for example, who formed 
the endless caravan across the desert to Cali- 
fornia, were seeking placer-gold, and the 
first findings in the Klondike region, in Aus- 
tralia, and in South Africa were of the same 
variety. At first, every man washed his own 
gold in a simple sheet-iron pan , but later, 
hydraulic machinery was introduced — powerful 
machinery which by means of its forcibly driven 
streams of water, tears out gravel and soil and 
boulders in the gold-bearing regions, and, by a 
system of gratings, separates the gold from the 
worthless material. This is a wasteful proc- 
ess — wasteful, not of gold, but of soil — and it 
has been practically forbidden in well -settled 
places, as in California. To take its place, in 
sections where placer gold exists, a method 
employing dredges has been introduced. 

Not all gold exists in this free state. Much 
of it exists in ores or gold-bearing rock, and 
must be mined like any other metal, by 
means of great shafts sunk into the earth. 
In Western Australia, Transylvania, and Colo- 
rado, large quantities of a compound of gold 
with tellurium (formula AuTe 2 ) are found. 
This is a gray or black ore, though an admix- 
ture of free gold sometimes gives it a brassy 
color. Gold-bearing ores are especially plenti- 
ful in mountainous regions. 

Taking Gold from the Ores. After the rock 
with its precious admixture of gold is brought 
to the surface, there remains much to be done 
before the gold is in an easily recognizable state. 

The miner has no nuggets of pure gold to 
carry about in his pocket, or to tie up into 
a long string in the fascinating manner of a 


-»29ft + 


The World's Gold 
Coin and 
Bullion 



THE GOLD OF THE WORLD 
All the money of the world, ex- 
cept that of the few countries 
which have a silver, nickel, or 
paper standard, is based on 
about $8,000,000,000 in gold. 
A cube of gold of this value 
would measure twenty-nine feet 
on each edge. The automobiles 
in the illustration help us to 
visualize the size of such a solid. 
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Bret Harte hero; it was placer gold entirely 
with which these men dealt. The treatment 
given gold-bearing ore depends largely on what 
other substances enter into its composition, 
but the preliminary process is usually the same' 
The ore is crushed and ground to a fine powder 
by a stamping machine, and is then passed 
over copper plates covered with mercury. This 
substance has a strong affinity for gold, and 
as the ore passes over it, it draws out the 
gold particles and lets the other material pass 
by. The pulpy mass of mercury and gold 
which results is known as amalgam. This is 
first squeezed, to force out the excess mercuty, 
and the hard amalgam which remains is heated 
until the mercury distills and passes off in 
vapor, leaving the gold. 

There are other processes of extraction in 
which the gold is dissolved by chlorine or by 
cyanides, and afterward reprecipitated from 
the solution, but these are more complicated 
than the amalgamation process described 
above. Frequently, they are used in combina- 
tion with the above, to recover the gold which 
the mercury has allowed to escape. 

Where Gold Is Found. Gold is widely dis- 
tributed over the earth, and wherever it is 
known or believed to be, men are certain to 
find their way. In the fifteenth and sixteenth 
centuries, there was a legend which told of a 
wondrous region called El Dorado, “the 
golden,” where gold was reputed to be as com- 
mon as sand, and many of the exploring par- 
ties which set out from Europe during that 
period of romance and adventure were in quest 
of that marvelous country. They never found 
it, but in the nineteenth century, several dis- 
coveries were made which caused people to 
exclaim at first, “El Dorado, surely”; for so 
rich did the possibilities seem in California, in 
Australasia, in Alaska, in South Africa. 

Since the beginning of the twentieth century, 
the world’s annual production of gold has 
ranged in value from $319,000,000 to $470,000,- 
000, in round figures. In this production the 
continents rank in the following order : Africa, 
North America, Asia, Oceania, South America, 
and Europe. Africa produces about sixty per 
cent of the world’s output of gold; the United 
States and Canada each produce more than 
Asia, Oceania, South America, or Europe. 

United States. Though gold has been found 
in the eastern slope of the Appalachian Moun- 
tains, the production of the United States is 
largely in the Western states and Alaska. 
California, Colorado, Alaska, Nevada, South 
Dakota, Arizona, Montana, and Utah have 
each an annual yield valued at several million 
dollars. For many years after the sensational 
discovery of gold in 1848, California was with- 
out a rival as a gold-producing state; it still 
holds first place as a rule, though Colorado 
takes precedence in some years. During the 


% ■ 

period since the beginning of the present cen- 
tury, the value of the annual production for 
the country as a whole has ranged from $101,- 
000,000 down to $49,000,000. For several 
years after the World War, the annual average 
was about $50,000,000. 

Canada. Ontario, British Columbia, and the 
Yukon are the chief gold-producing provinces. 



Russia and Siberia 
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[ . _ Millions of Dollars 

THE ANNUAL PRODUCTION 

The proportionate sizes of the golden symbols are 
helpful in comparing the production of gold in the 
leading countries, for five years’ average. 

The annual output of the Dominion in highly 
productive years is approximately half that of 
the United States. During the height of the 
exploitation of the placer mines of the Klon- 
dike, the Canadian output reached a value of 
$27,000,000. Thereafter, production decreased 
until 1912, when the Porcupine district in 
Ontario was opened. Ontario since then has pro- 
duced steadily, and its gold yield is not only 
greater than that of the rest of Canada, but is 
more than that of California and Colorado 
combined. It promises to hold and perhaps 
better its position, for a rich new vein in the 
Red Lake district of the province was dis- 
covered in 1925, and is being rapidly developed. 

Africa. The richest gold field in the world 
is in the Transvaal and Rhodesia, South 
Africa. Over one-half of the world’s supply 
of gold, in normal years, is secured from that 
region. Gold in profitable amounts is also 
mined in British West Africa. 

Elsewhere. In Australasia the placer mines 
have largely been exhausted, but the deep 
mines still yield, though the output is declining. 
Western Australia has always been the leading 
gold-producing state of the Commonwealth; 
its annual yield is greater than that of the other 
states and New Zealand combined. In South 
America, Colombia is first; in Asia, India; and 
in Europe, Russia. 
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Gold-Beating. As stated above, gold is so 
malleable that it can be hammered into very 
thin sheets — so thin that it takes more than 
367,000 to make a pile an inch high! The 
process by which these thin sheets are made is 
known as gold-beating , and is carried on as 
follows : 

A very small amount of either copper or 
silver, according to the color desired, is mixed 
with the gold, w T hich is subjected to a very 
great heat to render it more malleable. It is 
then cast into a bar, which is passed between 
rollers and flattened into a ribbon one eight- 
hundredth of an inch in thickness. This is cut 
into pieces about one inch square, which are 
laid between leaves of a very thin, tough 
paper. Exactly in the middle of each leaf the 
gold is placed, and the alternation of gold and 
paper is continued until there are 210 sheets of 
gold in the little pile, which is called a cutch . 
This is bound in parchment, laid on a marble 
block, and beaten for twenty minutes with a 
large hammer which weighs sixteen or seventeen 
pounds. The cutch has so much elasticity 
that the hammer actually rebounds, and does 
not need to be lifted. 

When the first beating stops, the little gold 
sheets are three and one-half inches square. 
Each one is then cut into four squares, and 
these are placed between leaves of gold-beat- 
er's skin, a special membrane prepared from 
the intestine of the ox. The beating is con- 
tinued with a ten-pound hammer for about two 
hours; the gold sheets are again taken out and 
quartered; and a third beating with a seven- 
pound hammer reduces them, after about four 
hours, to their final state, when they are known 
as gold leaf. 

Gold Leaf. The incredibly thin leaves, 
through which the light can now filter, are 
taken up with wooden pincers, laid on a 
leather cushion, and trimmed, with a knife 
made of rattan, to sheets three and one-half 
inches square. Twenty-five of these, between 
sheets of paper, make up a “book,” and the 
books are sold in packs of twenty. The or- 
dinary gold leaf of commerce is not reduced 
to the very minimum thinness, but each leaf is 
about -ruvtnru an inch in thickness. 

Gold leaf, as used in the arts, is familiar to 
everybody. It appears in the lettering on book 
covers, on picture frames, on furniture, on pot- 
tery — everywhere, in fact, where gilding is 
used; for most gilding is done by means of 
gold leaf. On the Egyptian mummy cases 
which have lain in the tombs for thousands 
and thousands of years, there are numerous 
examples of such gilding, which show that the 
ancients must have understood gold-beating 
almost as well as do modem artisans. 

Dentists, too, use large quantities of gold 
in the form of gold leaf, gold pellets, and 
sponge gold. The latter is about one-sixteenth 


of an inch in thickness, and pierced with small 
holes like a sponge. The gold leaf used in 
dentistry is not the very thinnest variety, as 
the beating is not carried beyond the cutch 
stage, and it must be pure gold and not an alloy. 

Gold lace consists of very fine strips of gold 
twined around silk. It contains only about 
two and one-half per cent of gold. Precipi- 
tated gold (purple of Cassius) is used in the 
manufacture of ruby glass. t.b.j. 

Related Subjects. Further information connected with 
gold may be obtained from the following articles in these 
volumes: 

Alchemy Ductility 

Alloy Gravity, Specific 

Amalgam Malleability 

Carat Mining 

Chemistry Money 

GOLD-BEATING. See Gold, subhead. 

GOLD CERTIFICATES. See Money 
(Monetary System of the United States). 

GOLD COAST, a British colony in West 
Africa, with a coast line of 334 miles, extending 
along the Gulf of Guinea. It owes its name to 
the abundance of gold found in all parts of the 
colony. The area of the Gold Coast itself is 
about 25,000 square miles, but when Ashanti 
and the Northern Territory were annexed in 
1901, the boundary was pushed over 300 miles 
inland, giving the colony a total area of 80,000 
square miles. The climate is unhealthful, and 
few Europeans can withstand the fevers prev- 
alent in all parts of the colony. The soil is 
wonderfully fertile, and produces coffee, cacao, 
tobacco, cotton, and spices. The chief exports 
are gold, copra, palm oil, rubber, and cacao. 

Over the entire territory there is a governor, 
appointed by the British Crown. Ashanti 
and the Northern Territory each have sepa- 
rate chief commissioners. The chief towns 
are Kumasi, capital of Ashanti, Accra, Cape 
Coast Castle, Keta, Sekondi, and Winnebah. 
Population, 2,000,000; about 2,200 are white. 

GOLD CURE. See Keeley, Leslie. 

GOLDEN AGE, a term used to represent the 
period of highest development in literature 
and art in a country. The Romans used it to 
describe the ideal time when, under Saturn’s 
reign, the earth produced without cultivation, 
and happiness, peace, and sinlessness prevailed. 
It is broadly applied to the fanciful era, usu- 
ally of extreme youth, before one’s illusions 
are lost. See Age (Historic Ages). 

Golden Ages of Ancient Nations. Some of 
them are listed as follows: 

Assyria, 700 to 600 b.c., or to the fall of Nineveh. 

Babylonian Empire, 606 to 538 B.c., or to the reign 
of Belshazzar. 

China, 618 to 626, the reign of Tae-tsong, and 626 
to 684, Tang dynasty. 

Egypt, 1350 to 1273 B.c., XIX Dynasty. 

Media, 634 to 594 b.c., reign of Cyaxares, 

Persia, a.d. 531 to 629. 



GOLDEN APPLE 


2861 


GOLDEN HORN 


Golden Ages of Modern Nations. These 
may be listed as follows: 

England, 1558 to 1603, the reign of Elizabeth. 

France, 1640 to 1740, parts of the reigns of Louis 
XIV and XV. 

Germany, 1519 to 1558, reign of Charles V. 

Portugal, 1 3 S3 to 1 5 78, from John I to end of 
Sebastian’s reign. 

Prussia, 1740 to 1786, reign of Frederick the Great. 

Russia, 1672 to 1725, reign of Peter the Great. 

Spain, 1474 to -1516, reign of Ferdinand and 
Isabella. 

Sweden, 1523 to 1632, from Gustavus Vasa to 
Gustavus Adolphus. 

GOLDEN APPLE, The. See Troy (Trojan 
War) ; Apple of Discord. 

GOLDEN BULL. This term, which is a 
literal translation of the Latin words bulla 
aurea, was applied originally to any charter 
decorated with a golden seal, or bulla. Later, 
the name was limited to important political 
documents of the Holy Roman Empire [see 
Germany (History: Another Rise and Fall)]. 
At present, a letter or order of the Pope, when 
published and sent to Roman Catholic churches, 
is known as a Papal bull. See Bull. 

GOLDEN CALF, an image made by Aaron 
in response to the demands of the Israelites 
(. Exodus xxx.il, 1-8). Moses had retired to 
the mount where he later received the tablets 
containing the Commandments. The people 
took advantage of his absence to set up an 
image that they could worship, which incited 
the wrath of Moses upon his return. Image 
worship was then common among heathen 
people, although condemned by the leaders of 
Israel (II Kings xn, 28, 29). It has been as- 
sumed that the worship of the Golden Calf by 
the people of Israel was the same as the Apis 
worship of Egypt, although in Egypt, the Apis, 
or bull, was worshiped in the form of a 
living animal, and not as an image. 

GOLDEN CHAIN. See Laburnum. 

GOLDEN CLAVARIA. See Mushrooms. 

GOLDEN-CROWNED THRUSH. See 
Oven Bird. 

GOLDEN FLEECE, in Greek mythology, a 
fleece of gold which was guarded by a dragon 
in a grove sacred to Mars, in the city of Col- 
chis, on the shore of the Black Sea. That 
Jason might prove himself worthy of the 
throne of his father Aeson, which he claimed 
from the usurper Pelias, his uncle, he was com- 
missioned to bring back the Golden Fleece. 
He started on this perilous adventure with a 
band of heroes, who sailed in the ship Argo. 
Many were the thrilling experiences which the 
Argonauts encountered, but Jason secured the 
Fleece and returned to demand the abdication 
of Pelias. See Argonauts; Jason; Medea; 
Thessaly. 

GOLDEN GATE, The, the picturesque chan- 
nel which connects San Francisco Bay with 


the Pacific Ocean. Anyone who has crossed 
the bay, even in an unromantic ferry boat, and 
has looked out through the Golden Gate at 
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sunset, has seen a picture which he is not likely 
to forget. The channel is in effect but a moun- 
tain pass — a mountain pass with a branch of 
the ocean overspreading it. The passage be- 
tween the hills, deep enough to admit the 
largest steamers into the harbor, is one mile 
wide and four miles long. Some accounts say 
that Drake named the Golden Gate far back 
in the sixteenth century, but J. C. Fremont in 
his Memoirs claims the honor for himself. 
For a contemplated bridge across the Golden 
Gate, see San Francisco. 

GOLDEN HORN, a name given to a beauti- 
ful harbor, an inlet of the Bosporus, on which 
stands the city of Constantinople. It is six 
miles long, about half a mile wide at the widest 
part, and more resembles a river than a har- 
bor. It is deep, well sheltered, and capable of 
accommodating 1,200 large ships at anchor. 
On the eastern shore of the Golden Horn 
are the beautiful suburbs of Pera and Galata. 
The city of Constantinople now consists of 
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several closely grouped towns and villages on 
both sides of the Golden Horn. Galata, 
magnificently situated on land overlooking 
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the harbor, is the modern business center — the 
location of banks, postoffices, and steamship 
offices. Pera, the residential section, is occu- 
pied by homes of European business men, 
embassies, and the most modern and fashion- 
able hotels and shops. From the sea, the 
golden gleam of minarets presents a sight never 
to be forgotten. For illustration of the great 
city, see Constantinople. 

GOLDEN LOOSESTRIFE. See Lysimachia. 

GOLDEN ROBIN. See Baltimore Oriole. 

GOLDENROD. The goldenrods are the 
most familiar and abundant of North American 
late-summer and early-autumn wild flowers. 
They belong to the composite family, and are 



Because its myriad glimmering plumes 
Like a great army’s stir and wave; 

Because its golden billow blooms, 

The poor man’s barren walks to lave: 
Because its sun-shaped blossoms show 
How souls receive the light of God, 

And unto earth give back that glow — 

I thank Him for the Goldenrod. 

— Lucy Larcom; Goldenrod. 

thus related to asters, cosmos, daisies, thistles, 
and sunflowers. Most of the eighty to a hun- 
dred species are found in North America; a 
few are native to the continent of Europe, 
and one species grows in Great Britain. Gold- 
enrods are such favorites among Americans 
that the suggestion has often been made to 
adopt the goldenrod as the national flower of 
the United States. No official action has ever 
been taken, but goldenrod and columbine are 
perpetual rivals for the honor. Alabama, 
Kentucky, and Nebraska, however, have voted 
to adopt the goldenrod as their state emblem. 
A typical goldenrod has a slender, wandlike 
stem, smooth or hairy, which bears thick 
clusters or graceful plumes of compound, 


bright-yellow or deep-golden flowers. The 
leaves, smooth or hairy, even or tooth-edged, 
may be seen swaying by dry roadsides, in moist 
woods, in swamps and peat bogs, or in culti- 
vated gardens. Though popularly supposed 
to cause hay fever, goldenrod pollen is too 
moist and sticky to be much of a factor in the 
spread of this ailment. Pollens of ragweed 
and some other weeds, of the light, wind-borne 
sorts, are the real culprits. 

Among the well-known species are the early 
goldenrod , often dried for interior decoration; 
the large, handsome Canada goldenrod ; the 
blue-stemmed , the showy , and the sweet , or Blue 
Mountain tea . The Canada goldenrod yields 
a strong fiber, but is not used commercially. 
The leaves of sweet goldenrod are brewed to 
make tea, and they also yield an oil employed 
in medicine as a tonic. Many of the golden- 
rods are valued as forage. Goldenrods are 
easily transplanted into gardens, and nurs- 
ery men offer some of the finer species for 
sale. b.m.d. 

[Thomas A , Edison has developed rubber from golden- 
rod, but the process has been found expensive; the 
product will not be available commercially.] 

Scientific Names. The goldenrods constitute a 
genus of the family Compositae. Early goldenrod 
is Solidago juncea ; Canada goldenrod, S. canadensis ; 
the blue-stemmed is S. caesia; the showy, 5. speciosa ; 
the sweet, S. odora. 

GOLDEN RULE, a term applied to the 
principle of conduct twice enunciated in the 
New Testament. The form given in Matthew 
vii, 12, is that generally current: “Therefore 
all things whatsoever ye would that men should 
do to you, do ye even so to them: for this is 
the law and the prophets” (see also Luke vi, 
31). This admonition is widely accepted as a 
fundamental requirement of morality, espe- 
cially from the point of view of practical affairs. 

GOLDEN STATE, a popular name applied 
to California (which see). 

GOLDEN- WINGED WOODPECKER. See 
Flicker. 

GOLDFINCH. See American Goldfinch. 

GOLDFISH, a species of domesticated fish 
belonging to the carp family, which has been 
bred from remote times for the development of 
beautiful coloring. In public and private 
aquaria, in ponds, and in small glass bowls in 
homes, one sees these handsome, darting 
creatures, the most widely used of all orna- 
mental animals. The wild ancestor of the gold- 
fish is of Chinese origin. The Chinese began 
breeding the plain, greenish-colored progenitors 
of the modern goldfish thousands of years ago, 
but much credit for the many beautiful 
varieties seen to-day is due the Japanese. 
Goldfish-breeding has been carried on in the 
United States since 1878, when specimens of 
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Oriental fish were placed in the government 
nurseries at Washington by the fish commis- 
sion. Now there are goldfish farms in many 





THREE FORMS OF GOLDFISH 

parts of the country, and various cities are 
the headquarters of goldfish societies. There 
are about a score of well-recognized varieties 
on the market, distinguished by such names as 
Comet, Nymph, Fan tail, Veil tail, and so on. 
Red, gold, orange, bronze, silver, gray, brown, 
black, white, and other shades are seen in 
many combinations. 

Goldfish require little care when given the 
proper environment. The water should not 
be too cold, and should be changed or refreshed 
as required. A water plant should be kept in 
the aquarium, as it will give off oxygen needed 
by the fish. Specially prepared food, fed once 
a day, is best for these fish. A glass box with 
straight sides will give more air than a curving 
bowl. L.H. 

Scientific Name. The species from which the 
many varieties are derived is Carassius auratus. 

GOLD LACE, a handsome fabric woven of 
gilded silk thread, used for decorating uni- 
forms, liveries, altar cloths and ecclesiastical 
robes, banners, and theatrical dress, as well as 
for ornamentation in women's apparel. To 
make the thread, a rod of silver is covered 
with gold leaf and drawn between perforated 
diamonds or rubies until it becomes a fine wire. 
The finest of such wire is so delicate that a 
mile and a quarter of it weighs only an ounce. 
It is then wound around with silk thread, and 
the resulting thread of golden luster is woven 
into lace. Silver lace is similarly made. 


GOLD LEAF. See Gold, subhead. 

GOLDSBORO, N. C. See North Carolina 
(back of map). 

GOLDSCHMIDT, Madame Otto. See 
Lind, Jenny. 

GOLDSMITH, Oliver (1728-1774). An^ 
appreciative biographer of this English author 
writes thus of Goldsmith and his contempora- 
ries: 

We venerate Dryden, we admire Pope, we esteem 
Young, we quote Gray, we neglect Thomson, we 
ignore Johnson, we tolerate Cowper, but we love 
Goldsmith. 

Of all the eighteenth-century writers who 
are named here, Goldsmith is not only the 
best loved, but he 
is the one who is 
most widely read by 
the modern age. Yet 
he did not have a 
promising bolyhood 
or youth. The son 
of a poor Irish cu- 
rate, young Oliver 
was so lazy and in- 
attentive that his 
teachers called him a 
dullard. Though he 
managed to win a 
degree at Trinity 
College, Dublin, in 
1749, he failed suc- 
cessively in the pro- 
fessions of the min- 
istry, teaching, and 
medicine. Later, we 
find him wandering 
over Europe,' some- 
times reduced to earning bread and lodging by 
playing the flute for dancing peasants. 

Not until he took up literature did Goldsmith 
make a success of life. Beginning as a hack- 
writer for London booksellers, he soon won 
public notice by a series of letters written under 
the title A Citizen of the World, published in 
1760 and 1761. Charming in style, and re- 
vealing their author's delightful personality, 
they so pleased Samuel Johnson that Gold- 
smith soon found himself a member of the 
London Literary Club, to which celebrities 
of that day belonged, and of which Johnson 
was a leader. Goldsmith's literary work con- 
tinued until his premature death, in his forty- 
seventh year. 

Summary of His Work. Goldsmith’s novel, The 
Vicar of Wakefield , and his uproariously funny 
comedy, She Stoops to Conquer , are regarded as 
classics in their fields. As a poet, he is remembered 
chiefly for The Deserted Village , a poem which touch- 
ingly describes the decay of the little town where he 
spent his boyhood, and in which his father is portrayed 
in the person of the country parson. Its opening 
lines follow: 
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Much of his work is in- 
cluded among the literary 
treasures of English-speak- 
ing people. He wrote with 
grace and sweetness, and 
tender, pathetic charm. 
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Sweet Auburn! loveliest village of the plain. 

Where health and plenty cheered the laboring swain, 
Where smiling spring its earliest visit paid 
And parting summer’s lingering blooms delayed. 
Dear lovely bowers of innocence and ease. 

Seats of my youth, when every spot could please. 
How often have I loitered o’er thy green. 

Where humble happiness endeared each scene. 

The Deserted Village and The Vicar of Wakefield 
both show a departure from the artificial standards 
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In the courtyard of the Temple Church, London. 

of the eighteenth century; in its sincerity and sym- 
pathy for nature and humanity, the former belongs 


rather to the new school of the nineteenth century 
(see Romanticism). The Vicar of Wakefield , a de- 
lightful narrative of village life, is aimless in plot and 
weakened by absurdities, but it is justly admired 
for its simple and charming style, engaging humor, 
and excellent character-drawing. Dr. Primrose, the 
vicar of Wakefield, is one of the enduring creations in 
English fiction. Other Writings include The Traveler , 
a poem equal in merit to The Deserted Village ; and 
a comedy entitled The Good-Natured Man. 

Goldsmith’s conversation had little of the charm 
of his writings, and his friends took great delight in an 
“epitaph” which said: 

Here lies Nolly Goldsmith, for shortness called Noll, 
Who wrote like an angel and talked like poor Poll. 

GOLDSMITH BEETLE, a large, yellow 
beetle, native to the Eastern United States. 
During the daytime it hides among the leaves 
of trees, particularly the willow. Only at 
night does it fly about. Its large eggs are 
placed in the ground, where three years of 
larval stages are spent. The scientific name 
is Cotalpa lanigera ; the family, Scarabaeidae. 

GOLD STANDARD. See Money (Gold and 
Silver Standards). 

GOLDTIT, or VERDIN, a small, golden- 
headed bird of the titmouse family. Its home 
is in Texas and Southwestern United States. 
Its body is an ashen color, and the breast is 
white. The nest, often quite large, is spherical 
in shape, and made in a thorny tree. The eggs, 
usually four to six in number, are a pale blue, 
with brown speckles. Scientific name, Auri- 
parus flaviceps . 



The Course. The playing field does not re- 
quire stated dimensions or regular shape. A 
so-called “short course” demands sufficient 
space to locate nine “holes” from 100 yards to 
500 yards apart. The direct distance between 
the holes must be on lines that are not crossed 
or closely approached by each other. This 
latter is a requirement for the safety of the 
players; those on any part of the course must 
feel secure from flying shots from the clubs 
of other players. It is always desired that 
the distances between holes shall vary as much 
as possible; more skill is then demanded in 
judging shots. Whether the course be one 


a popular game for both sexes, 
played in large spaces in the great out-of- 
doors, under conditions which promote bodily 
health, develop physical control, and increase 
mental alertness. A “short course,” or play- 
ing ground, requires at least sixty to seventy 
acres of ground, while a “long course” needs 
150 acres or more, to give players the fullest 
measure of enjoyment and opportunity to 
develop masterful playing. The game at- 
tracts the greatest number of players in thickly 
populated centers, where a hundred or more 
may combine to lease or purchase the needed 
ground and prepare it for use. 
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of nine holes or of eighteen holes, the arrange- 
ment should be such that the last hole is near 
the starting point. In the first half of the game, 



A NINE-HOLE COURSE 

(a) Club house, close to which is the starting point, 
or first “tee.” This diagram presents oils acceptable 
route; others could be suggested. 

the participants are “playing out/ 3 or moving 
away from the starting point; in the second 
half, they are “playing in,” or approaching the 
point from which they began to play. 

The field may be entirely level, a condition 
favored by beginners, or it may be quite hilly 
and wooded in places. The hazards of the 
game increase with the difficulties the surface 
of the course presents. On flat courses, arti- 
ficial mounds of earth, called bunkers , are 
reared to develop greater playing skill; these 
are also given the general term hazards . In 
front of a hazard a long, narrow pit may be 
dug to a depth of over a foot, and its bottom 
covered with several inches of shifting sand. 
This adds greatly to the difficulties of the un- 
fortunate player whose ball falls into the pit, 
for several shots may be wasted before the 
ball is again on the fairway. 

Each hole is really a metal cup 4 y 2 inches 
in diameter and of equal depth, sunk into the 
ground until its top is level with the surface. 
The ball must be knocked into the cup, a feat 
requiring considerable skill. To facilitate this 
play, the turf on all sides of the cup for about 
thirty feet is made very smooth. It is usually 
heavily grassed, and the grass is kept closely 
cut; sometimes, however^ it is a hard day or 
packed-sand surface. This square is called the 
green y and the play on the ball toward the cup 
from any point on the green is called putting 
(the u is given the short sound, as in but ) . 

The Game. One person may play alone — 
a “single”; two may play a match game — a 
“twosome”; three— a “threesome”; or four — a 
“foursome.” Only once in playing each hole 
may the ball be placed definitely in position 
for a stroke, and that is for the first stroke off 


each starting place, or tee. In these instances a 
small mound of sand about an inch high may 
serve as a base upon which to rest the ball. 
The ball is then struck by a dub called the 
driver ; it is sent as nearly as possible in the 
direction of the first hole, and at the spot where 
it drops, another club, the midiron , cleek 7 
brassie , niblick , or other of special shape, is 
called into sendee to advance it once more 
toward the cup. 

These clubs are 
classified below. 

Each attempt 
to hit the ball 
whether suc- 
cessful or not, * 
counts as one 
stroke ; the per- 
son who puts 
his ball into the , Now for an awful bump ,» 
cup with the 

fewest strokes wins the hole, and the one with 
the lowest score for the total number of holes 



wins the game; this method of scoring is called 
“medal” play. Sometimes, by agreement, a 
game may be decided upon holes won , rather 
than upon the number of strokes; this is 


“match play.” 

When each of 
a group of play- 
ers has “holed 
out” of the first 
cup, all move a 
few yards to the 
second tee, or 
second starting 
place, and pro- 



ceed to drive in 
the same man- 


“He’ll never find me!” 


ner as from the first tee. Thus the game con- 
tinues through the nine or the eighteen holes. 

A ball shot into shrubbery or behind trees, 
from which position it cannot be struck, may 
be picked up and thrown into the fairway, 
with a penalty of one stroke; if it lands in a 
sand pit, or in 
any other posi- 
tion where the 
use of a club is 
possible, it must 
not be touched 
by the hand. If 
a ball is lost, 
another may be 
put into play, 
with a penalty “I’m a sinker I” 

of one stroke; 

when this is done the new ball is placed on the 
fairway not nearer the green than the sup- 
posed location of the one that was lost. 

Implements of the Game. The all-necessary 
implement is the ball. It is 1.62 inches in 
diameter, with surface meshed or dimpled to 
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THE APPROACH TO THIS GREEN PRESENTS UNUSUAL HAZARDS 

The green is on the tip of land which projects farthest into the sea, where the tiny white spot appears in the 
exact upper center of the illustration. It is hole eight at Del Monte, Calif. The larger white spots are sand- 

traps. 


resist slipping on impact with the club. The 
covering is gutta-percha, the interior a semi- 
elastic composition. In some balls the core is 
hollowed and contains a fluid; this adds to 
their resiliency. 

The golf enthusiast is tempted to fill his 
golf bag — cylindrical in form, about six inches 
in diameter and three feet long — with eight 
or ten clubs, each of which has its peculiar 
uses, but not all of which are essential. Every 
player should have four clubs, but a few, lack- 
ing desire to excel, use but two, a midiron and 
a putter. The clubs average forty inches in 
length, varying somewhat to meet the needs 
of players; those considered most necessary 
are the following: 

Driver. This is one of two clubs having a wooden 
head, the other being the brassie. The player who 
follows the best traditions of the game invariably uses 
the driver on the ball at the tee. 

Midiron. The midiron is so called because it is the 
club most used in drives in midfield, when the green 
to be approached is from roo to 150 yards ahead. 
The iron head is bent to a slight angle, to elevate 
the ball only enough to assure good distance in the 
shot. 

Mashie or Lofter . Frequently a bunker, sand pit, 
tree, or other hazard lies across the path, and the 
shot must go above it. A club with an iron head bent 
more obliquely than the midiron is then required; 
the mashie raises the ball into the air; the player 
sacrifices distance to secure height. 

Putter. This club has a shorter handle than any 
other, and is used only after the ball has been shot 
upon the green. The short handle requires the player 
to lean toward the ground, from which position he can 
better judge the direction and strength of stroke 
required to sink the ball into the cup. 


Other clubs are found desirable by almost 
all classes of players. The two named below 
are particularly recommended. 

Brassie. This club is of wood and differs from the 
driver in that its driving surface is slightly more 
oblique, to loft the ball, and its base is brass-covered, 
that it may slip over the turf without friction. It is used 
in the fairway when considerable distance is desired. 

Niblick. A spoon-shaped club with broad flat side 
to receive the impact is a useful tool with which to 
loft the ball sharply out of a pit or over a close and 
high obstruction. The pitch of the niblick is more 
oblique than that of any other club. 

Professional players and very ambitious 
amateurs use all of these clubs and sometimes 
others, of doubtful value to the average player. 
The cleeky with an iron head set perpendicularly, 
assures great forward distance, with little rise 
above the ground. Few players succeed with 
it, as their shots are likely to fly low and be 
stopped by the grass. 

To Develop Good “Form.” An article of 
this nature cannot give playing rules or direc- 
tions the “golfer” should follow. How to 
stand beside the ball, how to handle the clubs, 
how to effect a stroke — all these require tech- 
nical descriptions which the novice sometimes 
finds difficult to interpret. The best way to 
secure improvement is to study carefully the 
methods of the best players, unless one is able 
to hire a professional for a number of lessons. 

When entered upon in the proper spirit, golf 
compels courtesy, patience, control of the emo- 
tions, and prompt acknowledgment of the rights 
of others. 

Brief History. It is believed that a game 
similar to modern golf originated with the 
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2S68 


GONDOLA 


Dutch, but credit belongs to Scotland for de- 
veloping it to its present standards and hand- 
ing down its traditions. Formerly it was solely 
a “gentleman’s game,” reserved to few men, 
whose wealth made great courses possible. 
These men observed to the highest degree the 
ethical and social requirements so dear to the 
Scotch golfer, and with such a standard the 
game reached America in 1888. For many 
years, only men of leisure played; the partici- 
pation of women did not follow for a dozen 
years. Gradually, in city parks golf courses 
were laid out, and the response of the general 
public was instantaneous. By 1910 many 
women were playing, their number constantly 
increasing until on some city courses the sexes 
are nearly equally represented. Chicago is 
reputed to hold a greater proportion of players 
to the total number of inhabitants than any 
other city in America; there the public courses 
are so crowded that, on rest days, people are 
in line at two o'clock in the morning to secure 
early playing privileges. There are in that 
city ten public courses; within twenty-five miles 
of the business center are 157 private and 
pay courses. New York City provides several 
public courses, but within a short distance from 
the center of business there are over a hundred 
private clubs. c.b.f. 

GOLGOTHA, goV go thah. See Jesus 
Christ. 

GOLIATH, the giant from Gath (which see), 
famous only for the fact that he was said to 
have been killed by the youth David. The 
story of the encounter is told in the article 
David. 

GOMBO. See Okra. 

GOMEZ, Jose Miguel. See Cuba (His- 
tory). 

GOMORRAH, go mahr r ah. See Sodom. 

GOMPERS, Samuel (1850-1924). The 
efforts of this American labor leader in behalf 


of organized labor 
made him a figure of 
national prominence 
during a long period 
of years. He was 
one of the organi- 
zers of the American 
Federation of Labor 
in 1881 (see Labor 
Organizations), 
and, with the excep- 
tion of one year, 
served continuously 
as its president until 
his death. In 1921 
he was elected to the 
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office for the fortieth 
time. Gompers was 


SAMUEL GOMPERS 


born in London, but emigrated to America when 


he was thirteen years old ; a year later he began 


his association with organized labor, by be- 


coming the first registered member of the 
Cigar-Makers’ ' International Union. This 
organization became, through his efforts, one 
of the most successful trade unions. 

It was his policy to work along constructive 
lin es and to promote industrial arbitration, 
and he used his influence to secure legislation 
favorable to the working people. It is worthy 
of note that he was almost the only labor 
leader of national influence in 1916 who ad- 
vocated military preparedness for his country. 
During American participation in the World 
War, he heartily supported the government, 
and exerted his influence against strikes. Late 
in 1924, he went to Mexico City after attend- 
ing a convention in El Paso, Tex. On being 
taken seriously ill, he asked to be taken home 
that he might die on American soil. While en 
route, he died in San Antonio, Tex., on De- 
cember 13. 

A Summary. Among the laws Gompers framed, 
supported, or originated were the eight-hour law for 
government employees; the various state laws fixing 
hours of labor; laws establishing Labor Day as the 
workingmen’s holiday; the Federal workingmen’s 
compensation law; the law limiting the use of in- 
junctions in labor disputes; the law exempting labor 
unions from prosecution as combinations in restraint 
of trade; and the law regulating punishment for con- 
tempt of court. He was also directly responsible for 
the legislation which created the Department of 
Labor as a separate department of the Federal govern- 
ment, with a Cabinet member at its head. 

Throughout his career, with one exception, Mr. 
Gompers refused to become identified with any politi- 
cal party, taking the position that he could be of more 
service to the cause of labor by holding himself aloof 
from identification with any single political organiza- 
tion. In 1924 he endeavored to pledge the American 
Federation of Labor to the candidacy of Robert M. 
La Follette, Progressive nominee for President, but 
notwithstanding his great influence, labor voted 
independently. 

GONADS, gon r adz. See Childhood, Be- 
havior in. 

GONAIVES, go nah eevz' , Bay op. See 
Haiti. 

GONCHAROV, gahn chah rawf Ivan. See 
Russian Literature. 

GONDOLA, gahn ' do lah. The silent-mov- 
ing boat, floating along the canals of the city 
of romance, has long been a subject for painters 
and poets. Picturesque, indeed, is the gondola, 
constructed as it is to conform to the spirit 
and the ideas of medieval times. Typically 
long and slender (usually about thirty by four 
feet), and flat-bottomed, the gondola flaunts 
a gay-colored, curtained shelter for passengers, 
and a high, sharp-pointed prow and stern, 
often mounted with carved pieces of iron or 
wood, designed after emblems of ancient 
Rome. In accordance with an old law passed 
to prevent extravagance and competition in 
decoration of gondolas, all are painted black, 
except those of high officials. Usually there 



A VENETIAN GONDOLA 


Many of these boats are 

is but one boatman, called a gondolier , who 
stands facing the bow and who propels the 
boat quickly and deftly with a vigorous stroke 
of a long pole. 

This picturesque means of conveyance is 
now being replaced to a large extent in Venice 
by noisy little gasoline launches. However, 
gondolas will not disappear, because of their 
romantic appeal to tourists. See Venice. 

GONDS, hill tribes of India. See India 
(The People). 

GONSALVO DE CORDOVA, gohn sahV vo 
day kohr f doh vah , Gonzalo Hernandez y 
Aguilar (? 1453-1 5 15), & Spanish general called 
the Great Captain , was born at Montilla. He 
rendered distinguished service in the war of 
Queen Isabella against Portugal and in the 
conflict which drove the Moors out of Europe, 
and was instrumental in bringing about the 
union of Granada and Castile in 1492. In 1495 
he united with Ferdinand, king of Naples, 
against the French, and in a few months suc- 
ceeded in vanquishing them. In 1500, when 
Ferdinand of Aragon and Louis XII of France 
decided on the conquest of Naples, Gonsalvo 
led the invading Spaniards and took possession 
of the kingdom. The conquerors soon quar- 
reled over the division of the booty, and war 
was declared between them in 1502. Gonsalvo 
vanquished the French at Cerignola in 1503 
and took several important cities. He sustained 
the single defeat of his life at Gaeta, but ulti- 
mately drove the French from Naples. Ferdi- 
nand then appointed him viceroy of Naples, 
with absolute authority. He was soon recalled 


equipped with canopies. 

to Spain by the king, who resented his generaPs 
growing popularity, and his last years were 
spent in retirement. 

GOOBER, a popular name applied to the 
peanut (which see). 

GOOD FRIDAY, the anniversary established 
by religious bodies as a memorial of the cruci- 
fixion of Christ. It is solemnized on the 
Friday before Easter by churches of many de- 
nominations and by various schools and public 
institutions. Its commemoration is of ancient 
origin, dating to the time of Constantine, who 
prohibited all public activities on this day. 
It is still a legal holiday in Great Britain and 
Ireland and the British colonies. In the Roman 
Catholic Church, the mass on Good Friday 
is different from that read on other days, the 
Host having been consecrated on the previous 
day. In the Anglican and Roman Catholic 
Churches, the Three Hours’ Devotion service 
is held between twelve and three o’clock, in 
commemoration of the agony of Christ upon 
the cross during those hours. In accordance 
with the calculations of the Royal Astronomical 
Society of Berlin, a German scientist has fixed 
the exact date of the Crucifixion as April 
6, a.d. 33. 

GOOD HOPE, a cape near the southern ex- 
tremity of Africa, at the termination of a small 
peninsula extending south from Table Moun- 
tain, which overlooks Cape Town. The cape, 
locally known as Cape Point, or “the Point,” 
forms the west side of False Bay, and on its 
inner or eastern coast are Simon’s Bay and 
Simon’s Town, where there is a safe anchorage 
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and a British naval station. Bartholomeu Dias, 
a Portuguese, who discovered the cape in 1487, 
called it Cape of Storms , but John II of Portu- 


CAPE OE GOOD HOPE 

(a) Cape of Good Hope. The most southerly point 
of the continent is (6) Cape Agulhas. 

gal changed this to its present name, as its 
discovery aroused a hope of finding a sea 
route to India. This hope was verified by 
Vasco da Gama in 1497, when he sailed around 
the Cape of Good Hope and found his way to 
Calicut, on the west coast of India. 

The Cape of Good Hope is not the most 
southerly point of Africa. That distinction 
belongs to Cape Agulhas, about 100 miles to 
the southeast. See Gama, Vasco da. 

GOODING COLLEGE. See Idaho (Ed- 
ucation). 

GOOD QUEEN BESS. See Elizabeth. 

GOOD ROADS MOVEMENT, the name 
identified with the attempt to secure better 
roads throughout the United States and Can- 
ada. For details, see Roads and Streets 
(The Good Roads Movement). 

GOODS AND CHATTELS. See Chattel. 

GOODSPEED, Edgar Johnson (1871- 
), an American Biblical scholar, most 
widely known for his translation of the New 
Testament into con- 
versational English. 

Dr. Goodspeed was 
born at Quincy, 111 ., 
and educated at 
Denison University 
(Ohio), at Yale, the 
University of Chi- 
cago, and the Uni- 
versity of Berlin. 

After a varied career 
as a teacher, he be- 
came, in 1923, head 
of the New Testa- 
ment department at 
the University of 
Chicago. He holds 
the title, professor of 
Biblical and Patris- 
tic Greek. 

Dr. Goodspeed devoted three years of in- 
tensive work to the preparation of his New 
Testament, which was published in 1923 [see 
Bible (Accepted English Versions)]. A good 
example of the modern style used by the 


translator is shown in the following passage 
(I Corinthians , xm) : 

If I can speak the language of men and even of 
angels, but have no love, I am only a noisy gong or a 
clashing cymbal. If I am inspired to preach and know 
all the secret truths and possess all knowledge, and if 
I have such perfect faith that I can move mountains, 
but have no love, I am nothing. Even if I give away 
everything I own, and give myself up, but do it in 
pride, not love, it does me no good. Love is patient 
and kind. Love is not envious or boastful. It does 
not put on airs. It is not rude. It does not insist on 
its rights. It does not become angry. It is not resent- 
ful. It is not happy over injustice, it is only happy 
with truth. It will bear anything, believe anything, 
hope for anything, endure anything. Love will never 
die out. If there is inspired preaching, it will pass 
away. If there is ecstatic speaking, it will cease. If 
there is knowledge, it will pass away. For our 
knowledge is imperfect and our preaching is imperfect. 
But when perfection comes, what is imperfect will 
pass away. When I was a child I talked like a child, 
I thought like a child, I reasoned like a child. When I 
became a man I put aside my childish ways. For now 
we are looking at a dim reflection in a mirror, but then 
we shall see face to face. Now my knowledge is 
imperfect, but then I shall know as fully as God 
knows me. So faith, hope, and love endure. These 
are the great three, and the greatest of them is love. 

Other Writings and Edited Works. These include 
Greek Papyri from the Cairo Museum , Ancient Ser- 
mons for Modern Times , Homeric Vocabularies , 
Index Patristicus, Tebtunis Papyri , The Conflict of 
Severusy The Epistle to the Hebrews , The Story of the 
New Testament, Harmony of the Synoptic Gospels (in 
cooperation with Prof. E. D. Burton), The Formation 
of the New Testament , and New Solution of New 
Testament Problems. 

GOOD TEMPLARS, International Order 
oe, a fraternal society organized at Fayette- 
ville, N. Y., in 1851, having for its object 
individual total abstinence and world-wide 
prohibition of the liquor traffic. The order 
was introduced into England in 1868 and soon 
spread throughout the civilized world, its code 
being translated into eighteen different lan- 
guages. The question of the admission of 
negroes caused a division in 1874; a section of 
the society was then organized under the name 
of the Right Worthy Grand Lodge of the 
World. In 1887 the two branches were re- 
united. 

Through the National Prohibition party, 
formed in 1869 by a committee appointed by 
the Right Worthy Grand Lodge, the order 
became primarily responsible for putting the 
temperance question into politics; and the 
Woman’s Christian Temperance Union was 
organized in 1874 by Good Templar women. 
The Washingtonian Home for Inebriates at 
Chicago, 111., and the orphans’ home at Vallejo, 
Calif., were founded by this order. The organi- 
zation comprises two national grand lodges 
(United States and Canada). See Prohi- 
bition Party. 




Photo: U & U 
DR, GOODSPEED 


GOOD WILL 


2871 


GOOSE 





GOOD WILL, the advantage acquired by 
a business concern beyond the valuation of its 
capital, property, stock, or funds. The exist- 
ence of good will in a business is measured by 
the excess of the net profits of the business over 
the normal average rate of return on the money 
invested. Thus, if the net profits of a business 
for three years were $15,000, $19,000, and 
$20,000, respectively, and the normal average 
return on the investment would have been 
$10,000, the seller could ask $80,000 for the 
good wall of the business. He would have 
figured this somewhat as follows: his av- 
erage profits for three years are $18,000, the 
normal $10,000, so he has an average excess of 
$8,000 profits. Capitalizing this on a ten per 
cent basis would give a valuation of $80,000 to 
the cause for these excess earnings. When a 
person buys a business and pays for good will, 
he may insist on an agreement which among 
other things states that he may represent him- 
self as the successor of the old firm, that the 
former proprietor will not engage in the same 
line of business within a reasonable time, and 
that the latter will assist in making the new 
business successful in 

first appearance in a 
play entitled Law in 
New York. His sec- 
ond success, Black-Eyed Susan , established 
his reputation as a comedian of the “legiti- 
mate” type. Among the other plays in which 
he assumed leading parts were A Gold Mine , 
A Gilded Fool , Nathan 
Hale , , When We Were 

Twenty-One , and The Gen- 
ius. He was married five 
times, his second wife 
being Maxine Elliott, 
a popular actress; his 
last union was with 
Miss Edna Goodrich, 
also an actress. His 
first wife died; the 
others divorced him. 

He appeared in vaudeville, 
telling stories and imitat- 
ing some of his actor 
friends; he also played leading r 61 es 
before the moving-picture camera. 
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GOODYEAR, Charles (1800-1860), an 
American whose genius made possible the 
development of the rubber industry. Imagine 
a rubber coat which in 
winter was so stiff 
that it w T ould stand 
unaided, but on a hot 
summer's day became 
soft and sticky, and 
if stretched w r ould re- 
main out of shape! 

Daniel Webster, who 
w T as Goodyear’s law- 
yer in his patent suits, 
had such a coat, and 
if Goodyear had not 
spent all his spare 
time and money for 
years in trying to 
make good rubber, 
our coats and over- 
shoes to-day might be 
like the coat of Webster, and automobile tires 
such as we now have w r ould be unknown. 

The discovery which this tireless investigator 
made was that rubber mixed with sulphur and 
heated to the melting point is no longer subject 
to changes of weather. He learned this fact 
in 1839, after nine years or more of persistent 
effort in the face of poverty. It was another 
five years before his process was perfected and 
could be patented, and then came year after 
year of lawsuits to protect the patents — suits 
so expensive that he was never out of debt. 

Goodyear was born in New Haven, Conn., 
though his boyhood was spent in Naugatuck. 
He became an iron manufacturer in Philadel- 
phia, entering into a partnership with his 
father, which in 1830 ended in failure. He then 
turned his attention to rubber, with the result 
described above. See Rubber; Pneumatic 
Tires. 

GOOSE, a web-footed bird closely allied to ’ 
the swan and duck, and in size ranging between 
the two. Its neck is longer than that of the 
duck, but shorter and less gracefully curved 
than that of the swan. 
Geese are more at home 
on land than either swans 
or ducks, as their legs are 
longer and placed 
nearer the middle of 
the body. Geese are 
long-lived; in some 
cases, individuals have 
reached the age of fifty 
years. 

There are about forty 
species found in different 
parts of the world. In the 
United States and Canada, 
there are ten or twelve species of 
wild goose. These are migratory, 
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and early in the spring they fly in wedge- 
shaped flocks to the northern breeding grounds, 
as far as the shores of Hudson Bay. The win- 
ter haunts are the Southern United States and 
Cuba. When on the wing, they utter curious 
honking cries. A gander (adult male goose) usu- 
ally leads the migrating flock. Most geese are 
vegetable-feeders, searching for food on land, 
frequenting the water less than ducks, but often 
enjoying plants growing in shallow lakes. The 
Canada goose (which see) is the most numer- 
ous of the American species; occasionally, when 
migrating, it is seen in flocks of thousands, 
honking loudly enough to be heard at a dis- 
tance of several miles. See, also, Brant 
Goose. 

Domestic Geese. These are descended from 
the graylag goose of Europe. By careful 
breeding, domestic geese have been developed 
to much greater size and productivity than 
their progenitor possesses. The raising of 
geese is relatively of greater importance in 
Europe than in America, though the United 
States census reports show that the goose 
ranks next to the turkey in number of birds 
raised on farms. In Europe, more especially 
in Germany, goose flocks of considerable size 
are kept by the peasants and often are a valu- 
able source of the family income. Geese are 
raised for their flesh, feathers, quills, and eggs. 
From the livers of fattened geese the delicately 
flavored paste known as pdti de foie gras is 


THREE VARIETIES OF GEESE 

Upper left, Canada geese; right, blue goose. Below, 
white-fronted goose. 

made. The food value of goose is high, the 
percentage of fat and protein being more than 
that of beef. In fact, the richness of goose 
meat prevents its being more than an oc- 
casional dish on American tables. The do- 
mestic breeds of greatest economic importance 
are the gray Toulouse, the white Emden , and 
the gray African . d.l. 

In History and Literature. The story of the sacred 
geese that saved the city of Rome is one of the most 
interesting narratives of early Roman history. In 
390 b . c . the Romans were attacked by the Gauls, a 
fierce northern race of people. Finally driven to their 


WEDGE-SHAPED FORMATION 

The appearance of geese on the wing when migrating. 

last place of refuge, a steep, rocky hill known as the 
Capitol, they prepared to withstand a long siege. 
One night, as the Consul Manlius lay sleeping beside 
his sword, near the Temple of Juno, where were kept 
the sacred geese, he was awakened by a clamorous 
outburst of hissing and cackling. Grasping his sword, 
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Manlius rushed to the walls of the fortress and discov- 
ered that his foes had climbed the steep rock and were 
about to storm the place. Then the other Romans, 
awakened by the clamor of the frightened birds, hur- 
ried from their sleeping places to the spot where the 
brave consul was defending the walls, and in the 
battle which followed, completely routed the Gauls. 

One of the familiar fables is the story of a goose 
that laid each day a golden egg. How its greedy 
master killed it and cut it open, hoping to find in its 
body untold wealth, and found nothing, is often told 
to impress the lesson that greediness never wins us 
anything. 
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Scientific Names. Geese constitute the subfamily 
Anserinae in the family Anatidae. The graylag is 
Anser anser; the Canada goose, Branta canadensis. 

GOOSEBERRY, an extensively cultivated 
oval berry, popular for jelly, jam, marmalade, 
and pies. It belongs to the same genus as the 
currant and requires practically the same con- 
ditions and care. In 
color it may be white, 
yellow, green, or red, 
and it may be prick- 
ly, hairy, or smooth. 

The shrub which 
bears gooseberries is 
sturdy, and upright, 
with very spiny 
branches, deeply 
lobed leaves, and 
greenish-yellow flow- 
ers. Cultivated va- 
rieties are derived 
from both European 
and native American 
species. The former 
are larger and better- 
flavored, but the American gooseberries are 
hardier and less subject to mildew. Goose- 
berries thrive in cool, moist climates and are 
partial to shade. It is not difficult to raise the 
bushes in thejiome garden under fruit trees. 
Nevertheless, in spite of its distinctive flavor 
and adaptability to cooking and canning, the 
gooseberry is not generally popular, and is not 
likely to attain an important place among 
American commercial fruits. The chief regions 
of production in the United States are the 
North Central, Middle Atlantic, Rocky Moun- 
tain, and Pacific states. In England the goose- 
berry is highly esteemed, and improved varie- 
ties yield henries as large as plums. 

Gooseberries are propagated by suckers, 
cuttings, and layers. They require a cool, 
well-drained, fertile soil of some such heavy 
type as clay loam. Nursery plants are usually 
set out four to six feet apart in rows that are 
six feet apart. It is important to have the 
soil about the roots very firm. Fruits for can- 
ning or jelly are picked before they ripen. 
Though still somewhat tart, the fully ripe 
berries are very palatable, and may be eaten 
fresh with sugar as dessert. b.m.d. 


Gooseberries belong to the saxifrage family, Saxi- 
fragaceae , and to the genus Ribes. 

GOOSEFOOT, OR CHENOPODITJM, ke- 
no po f di um. The first of these terms is the 
common name, the second the scientific name 
of a genus of weedy herbs widely distributed 
in temperate regions. They bear clusters of 
small greenish flowers. The succulent leaves 
of some of the species have been used as greens 
in place of spinach. In America, the species 
known variously as pigweed , Iambus-quarters, 
and goosefoot occurs as a weed that is trouble- 
some because its seeds, which are produced in 
countless numbers, become mixed with grain 
and grass seed. The plant is an annual and 
can be kept under control if cut down before 
the seeds ripen. 

Another species, with a strong aromatic 
odor, is used as a substitute for tea in Mexico. 
In the American states east of the Mississippi 
and in the Southwest, a variety of this species, 
known as worms eed , grows commonly as a weed, 
but is valued for its seeds, which yield an oil 
used to expel intestinal worms. In large doses, 
wormseed oil is highly poisonous. b.m.d. 

Scientific Names. The genus belongs to the family 
Chenopodiaceae, the family furnishing beets and 
spinach. Lamb’s-quarters is Chenopodium album. 
Wormseed is C. ambrosioides, var. anthelminticum. 


GOPHER, go r fur . In the pioneer days of 
North America, the early French settlers gave 



THE GOPHER 

the name gopher to the numerous little rodents 
whose burrows honeycombed the soil. The 
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word is a corruption of gauffre, meaning honey- 
comb. Gophers have fur-lined pouches in the 
sides of their cheeks, and naturalists call them 
pocket gophers and pouched rats. The various 
species have a wide range from Illinois, Florida, 
and the Gulf of Mexico westward to the Pa- 
cific coast, and from the Saskatchewan River 
district south to Panama. In the Southeastern 
states, they are known as salamanders. 

The species vary somewhat in size, being 
comparable to mice and rats in weight, but 
gophers are singularly alike in shape of body. 
One can easily be recognized by its broad, 
blunt head with practically no neck, rudi- 
mentary external ears, short, hairless tail, 
short legs, and small eyes. The color is ordi- 
narily a reddish-brown. Gophers carry their 
food of grass, roots, nuts, buds, and farm 
vegetables in their cheek pouches, and also 
use them to convey dirt from their burrows. 
In digging, they use the large, strong claws of 
their front feet, and their overhanging incisor 
teeth. They have poor eyesight and are not 
agile enough to escape easily when pursued; 
hence they are not often seen in daytime, but 
their presence is made known by the little 
mounds of earth along the course of their 
tunnels. 

In the Western plains is found a small striped 
rodent related to the chipmunks. This animal 
is called striped gopher and prairie squirrel ; it 
belongs to a different family. w.n.h. 

Scientific Name. True gophers belong to the 
family Geomyidae. The most common species is 
Geomys bur sarins. 

GOPHER STATE, one of the popular names 
applied to Minnesota (which see). 

GORDIACEA, gawr de a ' she ah. See Zo- 
ology (Divisions of the Animal World). 

GORDIAN KNOT, gawr ’ di an not , in ancient 
mythology, the skilfully tied knot with which 
the Phrygian peasant, Gordius, fastened his 
yoke and cart. According to the legend, this 
peasant, through the intervention of the gods, 
was made king of Phrygia. Gordius then dedi- 
cated his cart and yoke to Zeus, and oracles 
foretold that whoever should unloose the com- 
plicated knot would be ruler of all Asia. After 
many unsuccessful attempts of others, Alex- 
ander the Great came to Gordium, a city in 
Phrygia named for Gordius, and cut the knot 
with his sword, asserting that by so doing he 
had fulfilled the prophecy. From that orig- 
inated the expression cutting the Gordian knot , 
meaning to solve a difficult problem with un- 
expected cleverness. 

Gordius was the father of the famous Midas 
(which see), whose touch turned everything to 
gold. 

[The genus of hairworms (see Hairworm) is known 
as Gordius because these creatures are often found 
tangled together in knots.] 


GORDIUS. See Gordian Knot. 

GORDON, Charles George (1833-1885), 
an English soldier, called Chinese Gordon 
and Gordon Pasha because of illustrious 
service in China and Egypt. He was born at 
Woolwich, and was graduated at the Royal 
Military Academy at Woolwich in 1852. Gor- 
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don saw active serv- 
ice in the Crimean 
War. He took part 
in the expedition to 
China in i860, as- 
sisted in the capture 
of Peking, and com- 
manded the Chinese 
force which sup- 
pressed the Taiping 
rebels. In 1873 he 
was appointed gov- 
ernor of the Sudan, 
resigning his post in 
1880, after his failure 
to arrange a treaty 
between Egypt and 
Abyssinia. In 1884 
he was again sent by his government to the 
Sudan to assist the khedive in withdrawing the 
garrisons of the country. He made a gallant 
defense of Khartum, and was killed two days 
before the arrival of the relief party under 
Lord Wolseley. See Egypt (History). 

GORDON, Charles William (i860- ). 

Under the pen name Ralph Connor, this 
noted Presbyterian clergyman has become 
widely known for his stories of the Canadian 
Northwest. He is the 
son of a Scottish 
Presbyterian minis- 
ter who moved to 
Canada in the early 
“forties” and settled 
in a forest section of 
the county of Glen- 
garry, Ont. There 
the author was born. 

He entered the Uni- 
versity of Toronto, 
and after his gradu- 
ation, studied the- 
ology for three years 
at Knox College, To- 
ronto. In 1890 he 
was ordained to the “Ralph connor” 
Presbyterian ministry, and the same year be- 
gan a three years’ sojourn as a missionary 
among the miners and lumbermen of the Can- 
adian Northwest Territories. In 1894 he was 
appointed pastor of Saint Stephen’s Presby- 
terian Church, Winnipeg. 

Many honors have come to him, including 
election to the vice-presidency of the Canadian 
Society of Authors, and to a fellowship in the 
Royal Society of Canada. 
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Leading Books. “Ralph Connor’s” deep sympathy 
with the people among whom he has worked, his 
understanding of their problems, and his penetration 
into human nature are revealed strikingly in such 
stories as Black Rock , The Sky Pilot, The Man from 
Glengarry , Glengarry School Days, The Prospector, 
and The Doctor. Among other books are Corporal 
Cameron of the Northwest Mounted Police , and its 
sequel. The Patrol of the Sun Dance Trail ; The 
Major ; Treading the Wine Press ; The Angel and the 
Star (sermons); The Life of the Late Rev. Dr. James 
Robertson ; and The Dawn by Galilee. 

GORDON, John Brown (1832-1904), an 
American soldier, statesman, lecturer on war 
subjects, and author of Reminiscences of the 
Civil War , was bom in Upson County, Ga. 
After his graduation from the state university 
in 1852, he took up 
the practice of law. 

With the outbreak of 
the War of Secession, 
he organized the 
“Raccoon Roughs,” 
a band of men from 
Raccoon Mountain, 

Alabama, where he 
had mining interests, 
and entered the Con- 
federate army as cap- 
tain of infantry, later 
being promoted to 
lieutenant general. 

He commanded one 
wing of Lee’s army 
at the surrender of 
Appomattox Court House. Gordon was elected 
to the United States Senate in 1873, 1879, and 
1891. From 1887 to 1890 he was governor of 
Georgia, and for many years was commander 
in chief of the United Confederate Veterans’ 
Association. 

GORDON PASHA. See Gordon, Charles 
George. 

GORGAS, gawr' gahs , William Craweord 
(1854-1920). Known during his life as the 
only high officer in the United States army 
who fought all the time, Dr. Gorgas did not 
contend against hostile regiments,^ but battled 
with disease-breeding insect enemies. He was 
surgeon general in the United States army, 
with the rank of major general; and to him is 
due almost entire credit for the sanitary con- 
dition of the Panama Canal Zone. 

He was born at Mobile, Ala., studied at 
Bellevue Hospital Medical College in New 
York City, in 1880 was appointed surgeon in 
the army, and in 1898 was made chief sanitary 
officer in Havana, at the time of the occupation 
of Cuba by the United States army after the 
Spanish-American War. In that post he ap- 
plied methods which practically eliminated 
yellow fever from the island. ^ In 1903 he was 
raised to the rank of colonel, in recognition of 
his work in Havana, and in the next year was 


appointed chief sanitary officer of the Panama 
Canal Commission. 

The Canal Zone was possibly the most un- 
healthful and unsanitary spot in the two Amer- 
icas where white men were forced to live, and 
Gorgas’ work of improvement had to begin 
with fundamentals. Disease-breeding filth was 
cleaned up, marshes were drained, houses were 
screened against the infection-carrying mos- 
quito, and within an incredibly short time the 
Zone was transformed from a deadly section 
into an area where 
men might live and 
work without danger 
to their health. Gor- 
gas thus had a part 
in the construction 
of the canal compar- 
ing favorably with 
that taken by the 
great engineer, Goe- 
thals, for American 
engineering ability 
would have failed to 
accomplish the un- 
dertaking had it not 
been for Gorgas and 
his assistants. 

In 1914 Gorgas 
was called to South 
Africa by the Chamber of Mines of Johannes- 
burg, to investigate sanitary conditions in the 
Witwatersrand mines. He was a permanent di- 
rector of the International Health Commission 
of the Rockefeller Foundation (which see). 
His death, following a stroke of apoplexy, was 
the result of his tireless efforts in his chosen 
field. See Panama Canal (How the Canal 
Was Built); Mosquito. 

GORGONS, three frightful beings of Greek 
mythology, daughters of the sea-god Phorcys; 
of them it was said, “their glance was icy 
death,” turning to stone all who looked upon 
them. The two older ones were immortal, but 
Medusa, the one best known, was mortal and 
met her death at the hands of Perseus. The 
hair of the Gorgons was a mass of serpents, 
their hands and teeth were of brass, and their 
bodies were covered with scales which could 
not be pierced. The name is from a Greek 
word meaning grim , and is often used to sig- 
nify anything very hideous. See Medusa. 

GORILLA, go riV ah , the largest and rarest 
of the anthropoid, or manlike, apes, and the 
one closest to man psychologically. The male 
is usually larger than a man, and stands fully 
six feet in height when in an upright position. 
The gorilla is a native of the forests of Equato- 
rial West Africa. There it has been hunted to 
the point of extermination, and to preserve it 
for scientific study, the Belgian government 
has set aside a gorilla sanctuary of 250 square 
miles in the Belgian Congo. Although the 



JOHN B. GORDON 



MAJOR GENERAL GORGAS 


GORILLA 


GORKI 


2876 


name is of ancient origin, our authentic knowl- 
edge of gorillas dates back only to about 1850. 
These interesting simians are not a species of 
chimpanzee, as was once supposed, but the 
two are closely related (see Chimpanzee). It 
is the chimpanzee, not the gorilla, that one 



MAN AND THE GORILLA 

Comparison of skeletons. 


sees in vaudeville and moving pictures, acting 
in a way that seems almost human. 

The gorilla is a huge, ungainly animal, with 
short legs and very long arms, the tips of the 
fingers reaching well below the knees. It is 
covered with a coat of coarse, matted, brown- 
ish hair, which becomes gray with age. The 
strength of the 
animal is in pro- 
portion to its 
size, and it could 
with ease tear a 
man limb from 
limb. The long 
canine teeth and 
lowering brows 
give an appear- 
ance of great 
ferocity to the 
male, which is belied by its somewhat 
timid habits. Only when it is shot at does the 
gorilla show a fierce disposition. As a rule, the 




gorilla walks on all fours, but it occasionally 
rises upright and walks more naturally in that 
position than any other of the apes. Gorillas 
are not tree-dwellers. They seem to spend 
much of their time on the ground, and by day 
they roam the forests in family parties, search- 
ing for food. At night they make sleeping 
places for the females and young by lacing 
boughs of trees together and covering them 
with branches and leaves. It has been said that 
when the gorilla marries, he “cuts out night 
life, the clubs, and everything of the kind.” 

The food consists of fruit, nuts, honey, and 
eggs, and though a gorilla will not kill any 
animal for the sake of its flesh, it will eat 
meat if it can get it. The chief enemy of the 
gorilla — the only one it fears — is the leopard; 
all other inhabitants of the forest are terrified 
by its loud, hoarse challenge. It will always 
flee from man in great fright, but if wounded 
or cornered, it will make a terrific fight, rending 
and tearing with teeth and claws. Several 
captured specimens have been sent to Europe 
and America, but even with the greatest care, 
they can not be kept alive for more than a 
few years. See Ape. m.j.h. 

Scientific Name. Gorillas belong to the family 
Simiidae. The scientific name of the typical species 
is Gorilla gorilla . Some naturalists recognize other 
species. 

GORKI, gor r ke (also spelled Gorky) , 
Maxim (1869- ), famous Russian novelist, 

fearless champion of the downtrodden and 
oppressed, an exile by order of the czar, 
and one of the leaders of the revolutionary 
and socialistic forces in modern Russia. 

Gorki’s real name is Alexis Maximo- 
vitch Peshkov; “Gorki,” which means bitter , 
is a fictitious name 
which he chose at the 
outset of his career 
and which has clung 
to him. Indeed, 

“bitter” is the word 
which tells the story 
of his childhood 
days. He was de- 
serted by his mother, 
and his father died 
when he was four 
years of age — this was 
the condition which 
clouded his life’s be- 
ginning. Utter mis- 
ery, coupled with an 
irrepressible desire to 
wander, led him later 
to become a peddler in the streets, a gardener, 
cook, railroad porter, and clerk. But the pri- 
vations of those days enabled him to study 
human nature at first hand. 

His writings have attracted attention, not 
because of their great literary qualities, but 
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for their social significance. He takes his read- 
ers to the haunts of thieves, paupers, and lepers, 
and without fear or favor, shows the hearts 
of the forlorn and fallen. His characters are 
rebels and outcasts, with very stormy careers. 
Gorki’s novels are not well sustained; the short 
stories form the best of his early work. 

In February, 1915, the czar lifted the ban 
which had kept Gorki out of Russia for many 
years; since 1922 he has made his home in 
Germany. For pathos, picturesqueness, and 
daring struggle, the career of Gorki is perhaps 
unequaled among the writers of the twentieth 
century. 

What He Wrote. Among his early books are Foma 
Gordyeejf , The Outcasts , and Three Men. He also 
wrote several dramas, among them The Lower 
Depths. His later biographical writings, Childhood , 
In the World , Fragments from a Diary , and Reminis- 
cences of Tolstoi , are his best work. Decadence, a 
story, appeared in America in translated form in 
IQ27 * 

GORRIE, John F. (1803-1855), an American 
physician, famed as the inventor of the ice 
machine and mechanical refrigeration. The 
device was invented not in the interest of the 
manufacture of ice for commercial purposes, 
but to lower the temperature in the rooms of 
fever patients. The state of Florida presented 
a marble statue of Dr. Gorrie to Statuary Hall, 
Washington, D. C., in 1914. In so doing, it 
established an innovation in that it selected 
as its representative in the memorial hall a 
citizen whose record was one of great service 
to humanity instead of a man of political 
achievement. His native city, Apalachicola, 
Fla., erected a monument in his memory there 
in 1900. See Statuary Hall. 

GOSHAWK, meaning goose hawk , is the 
name of a species of falcon common to Europe, 
Asia, and the north of Africa. It is rare in 
Great Britain, however, particularly in Eng- 
land. The goshawk, so named because it was 
first observed to fly at geese, was found to be 
easily tamed, and came into use for falconry. 
The female, which is much larger than the 
male, is flown at hares, rabbits, and the larger 
game, and the male at the smaller birds, 
such as partridges. The American goshawk , 
commonly called hen hawk , or chicken hawk } 
is a larger bird of handsome bluish-gray plum- 
age, found in the more northerly regions of 
North America. It is a destructive enemy, 
not only of small rodents, but of domestic 
poultry and smaller birds. See Falcon 
(Falconry); Hawk. d.l. 

Scientific Names. The goshawks belong to the 
family Falconidae. The Old World goshawk is 
A slur palumbarius ; the American, A. atricapillus. 

GOSHEN, go ' shen , in Biblical times a 
district or province in Egypt, adapted to raising 
flocks and herds, which was assigned by 


Joseph to his father Jacob and family when 
they entered the country' to escape famine in 
their own land ( Genesis xlvie). It was located 



THE GOSHAWK 

on the eastern border of the Nile delta, a few 
miles to the northwest of On, and many of the 
Israelites lived there up to the time they were 
enslaved by the Egyptians. See Joseph. 

GOSHEN, Ind. See Indiana (back of map). 

GOSNOLD, gos' nuld , Bartholomew ( ?- 
1607), an English navigator and explorer who, 
in 1606, was instrumental in securing the grants 
of American charters to the London and Plym- 
outh companies. In 1602 he explored the 
coast of New England from Maine to Buzzard’s 
Bay, returning to London with a valuable 
cargo of furs and woods, which he had secured 
from the Indians in trade. He was in command 
of one of the three vessels which carried the 
first colonists to Jamestown, Va., in 1607, and 
was active in the affairs of the colonies. Soon 
after his arrival in America, death by fever 
ended his promising career. 

GOSPELS, the first four books of the New 
Testament, in which the life and teachings of 
Christ are described by the men whose names 
the books bear; that is, Matthew, Mark, Luke, 
and John (see biographies of the four, in the 
article Apostles). The first three books have 
much in common, as they take Christ’s ministry 
in Galilee for their main theme and say very, 
little concerning His divinity, while John 
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presents Jesus as the Divine Savior of man- 
kind. None of the gospels aims at giving a 
complete biography of Christ, but each is a 
collection of His deeds and words for doctrinal 
instruction. However, Christ’s betrayal, arrest, 
trial, crucifixion, and resurrection are so im- 
portant that they are described by all. Mat- 
thew and John were Apostles, and saw all 
the events which they recorded, w T hile the 
other two learned their facts from eyewitnesses 
of the scenes. See Bible. 

The Gospel of Matthew, written from the 
Jewish point of view, presents Jesus as the 
royal Messiah, who came as the fulfilment of 
the law and prophecy of the Old Testament to 
establish the true kingdom of God in the 
world. The author describes Christ’s teachings 
and the miracles which He worked, as well as 
the useless opposition of the Pharisees, to 
show that God’s kingdom was meant to em- 
brace not only Jews but all nations. 

The Gospel of Mark, the shortest of the four, 
was written by a Gentile to the Romans, and 
is full of action and power. In it the author 
represents mainly Christ’s ability to save, as 
shown in His miracles. Its narrative consists 
of a series of scenes described in the order in 
which they occurred, with more stress laid on 
the deeds than on the teachings of Christ. 
Ancient tradition tells us that Mark’s gospel 
presents much of Peter’s preaching concerning 
Christ. 

The Gospel of Luke was written for Jew and 
Gentile alike, and so is broader than the first 
two. The author was especially fond of ex- 
hibiting Christ’s favor to the fallen, the out- 
cast, and the poor. This gospel presents Christ 
as establishing a religion to uplift and save 
suffering humanity. Luke says that he bases 
his knowledge for the book on evidence from 
“eyewitnesses .... of the word,” that is, 
the Apostles. 

The Gospel of John tells more of Christ’s 
labors in Judea, and differs greatly from the 
other three by proclaiming the divinity of 
Christ and showing that the human Jesus is 
the eternal Son of God. Christ’s teachings and 
works are described to show how He brings 
eternal life to those who receive Him. John 
thus presents the mission of Jesus as the 
climax of God’s self-revelation. 

GOSSAMER, a light,' filmy substance, con- 
sisting. of the webs produced from a sticky 
fluid ejected with great force by small spiders, 
and only, according to some authorities, when 
they are young. On clear days, particularly 
in the autumn, threads of gossamer may be 
seen in fields of stubble, on low bushes, and 
floating through the air. The single strands 
are so delicate as to be almost invisible, but 
when blown about by the wind, they unite and 
form thicker threads. The name is also applied 
to a variety of gauze formerly much used for 


ladies’ veils. It is very delicate in texture, yet 
strong. 

GOSSE, gos , Edmund William (1849-1928), 
an English poet, student, and critic of litera- 
ture. He w r as born in London, and was trans- 
lator to the London Board of Trade from 1875 
until 1904, when he became librarian of the 
House of Lords. In 1917 he was made chair- 
man of the board of Scandinavian studies at 
University College in London, and in 1921 
became president of the English Association. 
He specialized in the study of Scandinavian 
literature, and published a volume of Studies 
in the Literature of Northern Europe. His 
poetry, contained in Madrigals , Songs and 
Sonnets , On Viol and Flute , In Russet and 
Silver , and other collections, is graceful and 
musical. 

Notable among his other works are From Shake- 
speare to Pope ; An Inquiry into the Causes of the Rise 
of Classical Poetry in England, History of Eighteenth 
Century Literature', History of Modern English Litera- 
ture ; Diversions of a Man of Letters ; Aspects and Im- 
pressions', and Silhouettes. 

GOTAMA, a variant of Gautama. See 
Buddhism. 

GOTA, gu’ tah , RIVER. See Sweden 
(Rivers and Lakes). 

GOTHAM, goth' am , or got' am , a name 
applied somewhat derisively to New York 
City by Washington Irving in 1807 in his book 
Salmagundi. As early as the fourteenth cen- 
tury, the “fools of Gotham” are mentioned in 
literature, the name being derived from a parish 
in England whose inhabitants were noted for 
their follies and their simplicity. According to 
the story, King John, on his way through the 
country, sent word to the Gothamites to pre- 
pare to entertain him. They pretended to be 
imbeciles to avoid the expense, and the king 
journeyed elsewhere. “As wise as the men of 
Gotham,” signifying worldly wisdom , there- 
after was a common saying. The name Gotham 
is still applied to New York City by newspaper 
writers. 

GOTHENBURG, got' en burg , or GOTE- 
BORG, yu teh bor' y\ See Sweden (The 
Cities) . 

GOTHIC. This term means pertaining to 
the GothSy and also designates the Teutonic 
language of the Goths. In printing, it dis- 
tinguishes a style of type with all lines of 
uniform thickness. In architecture, it denotes 
a style characterized by the pointed arch, and 
was at first applied derogatively to any style 
not classical Greek or Roman. See Archi- 
tecture. 

GOTHS, a powerful Germanic tribe of 
ancient times, which was connected in an im- 
portant way with the history of the Roman 
Empire. In the fourth century before the 
Christian Era, the Goths dwelt upon the 
shores of the Baltic Sea, but little is known 
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of them until early in the third century a.d., 
when they were settled about the mouths of 
the Danube River. There they grew rapidly 
in numbers and in strength, and by the middle 
of the century, had begun to invade the Roman 
province of Dacia. During many years of 
warfare, they held their own against the Roman 
armies sent to drive them back, and in 272 
Dacia was ceded to them by the Emperor 
Aurelian. About a century later, they divided 
into the Ostrogoths (Goths of the East) and 
the Visigoths (Goths of the West), the former 
dwelling on the shores of the Black Sea, the 
latter inhabiting Dacia and the banks of the 
Danube River. 

The Visigoths. In 395 a great army of 
Visigoths, led by the renowned Ring Alaric, 
invaded Greece and laid waste the Pelopon- 
nesus. Alaric ceased his depredations only 
when the governorship of Illyricum was 
promised him. In 410 he stormed and sacked 
Rome, and was preparing to lead his forces 
to Sicily when he died. Under his successors, 
a powerful Visigothic kingdom was established 
in Southern Gaul (the southern part of modern 
France) and Spain. In 507 Alaric II, king of 
the Visigoths, was defeated by the Frankish 
king, Clovis, and the territory of the Visigoths 
as far south as the Pyrenees Mountains was 
added to the kingdom of the Franks. The 
Visigothic kingdom in Spain endured until 
71 1, when the last king, Roderick, was slain 
in a battle with the Moors. 

The Ostrogoths. In the latter part of the 
fifth century, the Ostrogoths were given permis- 
sion to settle in Pannonia, a Roman province 
between the Danube and the Save rivers. 
Theodoric, their most celebrated ruler, who 
became king in 476, invaded Italy in 488, and 
in 493 defeated and slew Odoacer, the bar- 
barian chief who was then on the throne of 
Italy. Theodoric ruled the country with great 
vigor and ability until his death, in 526. For 
several years thereafter, the Ostrogoths were 
warred upon by the Eastern emperors, and 
about 554, broken and scattered, they disap- 
peared from history as a separate nation, c.w. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Alaric Odoacer 

Clovis Theodoric 

GOTLAND ISLAND. See Sweden (The 
Land). 

GOTTSCHALK, got ' shahlk , Louis Moreau 
(1829-1869), an American musician, born in 
New Orleans, La. He was the first American 
pianist to become famous internationally. 
Gottschalk began to compose at the age of 
sixteen, and made successful concert tours in 
France, Switzerland, Spain, South America, 
and the United States. In these he played 
chiefly his own compositions and conducted 


his orchestral works. He composed extensive!}' 
for the piano, The Last Hope being considered 
his masterpiece. His works have an originality 
and charm which were greatly enhanced by 
the freshness and passion of his playing. 

GOUCHER COLLEGE. See Maryland. 

GOUGH, gof, John Bartholomew (1817- 
18S6), a temperance orator of remarkable mag- 
netism, who early in life was a drunkard. 
After terrific struggles, he won control of him- 
self and became America’s foremost temper- 
ance worker. Gough was born in England, 
but his parents moved to the United States 
when he was a child. 

After the death of his mother, he was in- 
duced to sign a pledge, but there were many 
lapses. However, once master of himself, he 
never fell again. From that time on, he devoted 
his energies to the lecture platform in behalf 
of temperance. He was the leader of the red- 
ribbon movement; during its vogue, literally 
millions of people wore little red-ribbon badges 
as the visible token of a written pledge to 
abstain from alcoholic drink. 

Gough’s Books. He published a series of Tem- 
perance Lectures and Temperance Addresses , and a 
volume of sketches, Sunlight and Shadow, or Glean- 
ings from My Life Work. 

GOUJON, goo zhoN Jean (i520?-i568?), 
the most distinguished sculptor produced by 
France in the sixteenth century. During most 
of his career he worked in collaboration with 
the famous architects of his day, and it is in 
the wonderful harmony between his sculptures 
and the architecture which they adorned that 
his fame as an artist consists. 

Goujon worked with the architect Pierre 
Lescot, the celebrated architect of the Louvre, 
and among his famous productions are several 
bas-reliefs which he designed for the church 
of Saint Germain FAuxerrois in Paris, and a 
wonderful series of fountains near the Ceme- 
tery of the Innocents. These fountains were 
later removed and arranged in a. public square, 
where they still are known as the Fountain 
of the Innocents. Goujon executed many 
carvings for the Louvre. 

In 1561 an attempt was made to turn out 
of royal employment all those who were 
suspected of Huguenot (Protestant) tendencies, 
among whom was Goujon. The supposition 
that he was killed in the Massacre of Saint 
Bartholomew has been disproved, and the 
consensus now is that he lived in Bologna, 
Italy, after 1563, dying there about 1568. (See 
illustration of his work, page 2880.) 

GOULD, goold , the name of an American 
family which won a position of commanding 
influence in business and finance. Its most 
famous member, Jay Gould, was a remarkable 
railroad financier. Two of his children, George 
Jay Gould and Helen Miller Gould Shepard, 
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attained special prominence, one as a business 
man and capitalist, the other because of her 
generous and noble efforts to make the world 
better. 

Jay Gould (1836-1892) was born in Roxbury, N. Y. 
He received an academy education, and at the age of 
sixteen began work in a hardware store. Four years 
later, he entered the tanning and lumber business, in 
1857 became a bank director in the little town of 
Stroudsburg, Pa., and soon began to buy railroad 
stock. This stock he disposed of at a handsome 
profit after the financial panic of 1857, and with the 
money thus gained he purchased a controlling interest 
in the Rutland & Washington Railroad (between 
Troy, N. Y-, and Rutland, Vt.). 

In 1859 he removed to New York, where he entered 
upon a career that was destined to have far-reaching 
effects in the history of American railroads. He 
began by obtaining control of the Erie Railroad 
when it was in financial straits. By a similar 
method, that of depress- 
ing the value of the 
stock in the open market 
and then buying during 
the period of depression, 
he continually added to 
his railroad holdings un- 
til in 1880 he controlled 
10,000 • miles of road, 
nearly one-tenth the 
mileage of the entire 
country. Among the 
lines which came under 
his control were the 
Union Pacific, the Mis- 
souri Pacific, the Wa- 
bash, the Texas Pacific, 
and the Saint Louis & 

Northern. 

The consolidation of 
the various competing 
telegraph lines into the Western Union Telegraph 
Company in 1881 was also due to his genius for engi- 
neering great enterprises. Probably the most spec- 
tacular of his financial moves occurred in 1869, when 
he and James Fisk attempted to “corner” the gold 
market. The result of this was the disastrous finan- 
cial panic of September 24, whose place in history 
is known as “Black Friday” (which see). Gould’s 


fortune at his death was estimated to be $72,000,- 
000. 

George Jay Gould (1864-1923), eldest son of Jay 
Gould, was born in New York City and was privately 
educated. At the age of twenty-one, he succeeded 
his father as partner in the banking house of W. E. 
Connor & Company of New York, and three years 
later entered the railroad service as president of the 
Little Rock & Fort Smith Railway. Under his able 
management, the Gould interests were extended until 
they embraced a total railroad mileage of more than 
21,000, besides large holdings in other great corpora- 
tions. 

In 1893 he became president of the Saint Louis, 
Iron Mountain & Southern, of the International & 
Great Northern, and of 
the Missouri Pacific 
roads, and from 1892 to 
1913 was at the head of 
the Manhattan Ele- 
vated Railway of New 
York City. Through 
his initiative, the Wa- 
bash, one of the Gould 
lines, became a trans- 
continental system, 
with Baltimore as its 
Atlantic port, and he 
also brought about a 
friendly alliance be- 
tween the Gould and 
Rockefeller interests. 

In 1914 he lost control 
of the Wabash system 
and his power as a rail- 
road magnate weak- 
ened. In 1886 he married Edith Kingdon, a promi- 
nent actress, and their life together was ideal. She 
died in 1921. 

Helen Miller Gould Shepard (1868- ), who for 

years devoted the greater part of the fortune left her 
by her father to the welfare of humanity, is the eldest 
daughter of Jay Gould. She became interested in 
philanthropic work early in life. When the Spanish- 
American War broke out in 1898, she gave $100,000 
to the United States Government for sanitary and 
hospital uses, and at Camp Wikoff, near Montauk 
Point, Long Island, personally helped in the care of 
sick and convalescent soldiers, besides donating 
$50,000 for supplies. Other notable gifts include the 
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VARIOUS GOURDS 

(a) Dishcloth gourd; ( b ) pumpkin; (c) watermelon; (d) Hubbard squash; (e) mammoth white bush squash; 
(f) muskmelon; (g) crookneck squash; ( k ) cucumber; (i) snake gourds. 


library building of New York University, a $10,000 
donation to Rutgers College, and one of equal value 
to the school of engineering of New York University, 
and a generous contribution to the Hall of Fame 
(which see). She was also deeply interested in charity 
work among the children of the poor. In 1913 Miss 
Gould married Finley J. Shepard, a prominent rail- 
way official. She became a member of the board of 
the Russell Sage Foundation and of the Women’s 
International War Relief Association, and received 
honorary degrees from New York University and the 
American College for Girls in Turkey. 

GOUNOD, goo no', Charles Franqois 
(1818-1893), a French musician, whose fame 
as a composer rests chiefly upon his popular 
opera Faust Crit- 
ics, however, value 
his Romeo and Juliet 
more highly. Gounod 
was born in Paris, 
studied at the Con- 
servatoire and later 
in Rome, where his 
musical instincts seem 
to have been mainly 
ecclesiastical. In 
fact, for two years 
he studied theology 
with the idea of enter- 
ing holy orders, but 
what subsequently 
was the Church's 
loss became the gain 
of the musical world. 

His Saint Cecilia's Mass and the two orato- 
rios, The Redemption and Mors et Vita (Death 
and Life), are his most successful efforts in the 
domain of “religious” music. 

At the outbreak of the Franco-German War 
in 1870, Gounod took refuge in England, where 
he remained and made his home for many 


years. In 1871 he composed his “Biblical 
elegy,” or cantata, Gallia. Of his numerous 
songs, the best known are Maid of Athens and 
There is a Green Hill Far Away. See Opera 
(Some of the Famous Operas). 

GOUR. See Gaur. 

GOURD, gohrd , or goord, a popular name 
for a family of ornamental trailing or climbing 
vines, bearing hard-shelled fruits of various 
shapes. In its wider sense, the term also in- 
cludes squashes and pumpkins, which really 
belong to the same family, as also do melons 
and cucumbers. These last differ from the 
typical gourds in that they are in part edible. 

When a large amount of vine is desired 
quickly, to cover arbors, waste places, or walls, 
gourds are very desirable. If the seed is 
planted in light, rich soil in a sunny location, 
when danger of frost is over, they are easily 
cultivated and require about the same care as 
squashes. These vines produce large, alter- 
nate leaves with pointed lobes, and blossoms 
which are yellow in most species and often 
striking and handsome. The fruits of various 
species appear in many shapes and markings, 
and may be put to a number of uses. 

Kinds and Uses. The dishcloth , or towel , 
gourd is a species which has become prominent 
in America. The interior of the dried fruit 
is fibrous, and, when properly prepared, makes 
a dishcloth or bath sponge which is always 
sweet and clean. Very young fruits of this 
variety are edible. 

The bottle gourd, also called sugar trough, 
produces bottle-shaped fruits which, when dried 
and emptied of seeds, are excellent water 
carriers, for the liquid remains cool in such a 
vessel. Pilgrims in the Orient used bottle 
gourds. They might be called the original 
thermos bottles. 
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Another species, the nest-egg gourd , produces 
small, egg-shaped fruits which may very well 
be used as nest-eggs, as the name implies. 

Other species are the dipper , pipe gourd, or 
calabash (see Calabash), apple-shaped , orange , 
pear-shaped , powder horn, and Hercules club. 
All can be used as dippers, and they are orna- 
mental and excellent as toys for children. A 
gourd in -which the interior has dried and the 
seeds have loosened makes a natural rattle 
for a baby. The growing of gourds by chil- 
dren is one way of encouraging interest in 
plants. b.m.d. 

Classification. The scientific name of the gourd 
family is Cucurbitaceae. 

GOURDE, a standard coin of Haiti. See 
Money (Foreign Monetary Standards). 

GOUT, gowt, a disease characterized by 
paroxysms of severe pain and swelling in the 
joints, notably those of the fingers and great 
toe. Gout is caused by dietetic disturbances, 
especially faulty oxidation of protein foods 
(see Metabolism). It is marked by an ex- 
cess of uric acid in the blood; the salts of this 
acid are deposited in the body of the joint, 
causing swelling, redness, and extreme sore- 
ness, the characteristic symptoms of "gouty 
pains.” If the condition is not cured, affected 
joints may become permanently stiff and de- 
formed. 

A tendency to gout may be inherited, but 
it especially attacks those addicted to idleness 
and intemperance. Eating rich, highly seasoned 
foods, drinking excessively of sweet wines and 
malt liquors, and refraining from exercise 
mark the path to gout. Control of this ail- 
ment depends on strict regulation of the diet 
and of living habits. In case of an acute at- 
tack — accompanied by agonizing pain, fever, 
thirst, and lack of free kidney action — keep 
the affected joint raised and warm, apply hot 
applications or capsicum vaseline, and give 
the patient plenty of hot lemonade. w.a.e. 

GOVERNMENT, the political machinery 
by which a community or state exercises control 
over its public affairs; the term also popularly 
embraces the body of men through whom this 
control is exercised. Official oversight of all 
the public affairs of men and also of many 
of their more private undertakings has been 
necessary since people first came into contact 
with each other. Every man has a right to 
a certain degree of personal libefty. He is 
not to be denied this right, so long as in its 
exercise he does not encroach upon the rights 
of others. One man cannot take from another 
any privileges he may justly claim for him- 
self. If among inalienable rights are those 
of "life, liberty, and the pursuit of happiness,” 
then all men must consent to such control as 
will preserve the balance between right and 
wrong in human affairs. 


The general purpose of all government is 
"to establish justice, insure domestic tran- 
quillity, provide for the common defense, 
promote the general welfare, and secure the 
blessing of liberty . . . .” To attain these 
ends, a government defends the people against 
foreign aggression; supports courts of justice; 
regulates property rights of individuals; and 
determines the political rights and duties of 
citizens or subjects and the privileges of aliens. 

A government assumes control of various 
matters directly relating to the welfare of its 
people which might conceivably be trusted 
to private enterprise. It coins money; regu- 
lates trade and commerce; maintains roads, 
highways, and postal systems; provides sani- 
tary regulations; enforces public education; 
and cares for the sick and the poor. As to the 
extent to which a government should control 
at least a few of the functions above noted, 
statesmen are unable to agree. Some contend 
that all matters should be left to individuals 
to the limit of their ability to manage affairs, 
while others, on the contrary, .would have the 
field of governmental action greatly extended. 
The extreme of this latter view is represented 
by the theories of socialism; the socialists 
would have the government not merely regu- 
late all great public business enterprises but 
actually own and operate most of them, such 
as railroads, telegraphs, express companies, and 
the like. The argument directly opposed to 
state ownership and control and representing 
the extreme of individual liberty is offered by 
nihilism and in the theories of the anarchists; 
both of the latter would use force to abolish 
all centralized authority and to substitute abso- 
lute individual freedom. 

Some kind of government has existed among 
peoples from the earliest times, but while 
scientific development has been steady, there 
is not yet a normal or absolute type which 
may be pointed to as a fairly perfect model. 
Governments have grown, developed, and 
changed with the advancing times; all coun- 
tries are more carefully administered to-day 
than formerly; but no two nations employ 
exactly the same means to put into effect their 
policies. With respect to their nature, govern- 
ments may be classified broadly as autocratic 
and constitutional , or popular. In the former, 
power is exercised without restraint by an 
individual or by . a few selected members of 
the state; in the latter, comprising republics 
and limited monarchies, power is vested in the 
entire body of persons who compose the state, 
and these delegate immediate authority to 
their agents. Only constitutional governments 
"derive their just powers from the consent of 
the governed.” Of autocratic governments 
to-day, there are no striking examples; Russia 
and Turkey have disposed of czar and sultan; 
before the World War, they were conspicuous 
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autocracies. Of popular governments, the 
early democracy of Greece is usually cited as 
the most striking ancient example; numerous 
attempts at republican institutions have been 
made in various countries of every era since 
the Greek, and to-day, the United States, 
Switzerland, France, Germany, Czechoslo- 
vakia, Poland, Brazil, Chile, and the Argentine 
Republic are conspicuous examples of im- 
portant countries in which republican govern- 
ment, with no monarchical tendencies, appears 
to be successful and permanent. 

The mere form and name of a government 
are not sufficient to place it in one or the other 
of the foregoing classes. A republican form 
existed in Rome long after the assumption of 
power by the emperors, while, on the other 
hand, many of the Latin-American republics 
of the present day are scarcely more than 
systems of autocratic control in disguise. It 
may be noted also that the present regime under 
the king of England, known as a monarchy, 
is in reality controlled and managed by the 
people, and is therefore republican in fact. 
In nearly every monarchy, the royal power has 
been largely transferred to the people by means 
of legislative bodies, the members of which 
are elected directly by the people. In Italy, 
on the other hand, the tendency since the 
World War has been in the direction of autoc- 
racy, though the autocratic power, in this 
case, is not in the hands of the reigning mon- 
arch. See Italy (History). 

Related Subjects. See Aristocracy; Monarchy; Re- 
public; also, in alphabetical order, concrete descriptions 
of the government of each country, state, and province. 
At the end of the article Civil Government, numerous 
topics of interest in this connection are indexed. 

GOVERNMENT OF INDIA ACT. See 

India (Government). 

GOVERNMENT OWNERSHIP. See Rail- 
road (Government Ownership and Operation). 

GOVERNMENT SCHOOLS. See School 
(Special Schools). 

GOVERNOR, a mechanical device for con- 
trolling the speed of steam engines and motors. 
The usual form consists of an upright shaft 
kept revolving by power supplied from the 
engine, and supporting a pair of metal balls. 
If the speed of revolution becomes too great, 
the two balls are compelled by centrifugal 
force to fly farther apart. By this action, a 
valve connected with the cylinder is opened 
and steam is allowed to escape until the nor- 
mal speed is again reached. Should the speed 
be too slow, the balls fall closer together and 
automatically open a valve which admits more 
steam to the cylinder. Governors differ in 
design, but the object of all is the same. 

GOVERNOR, the chief executive of a state 
of the American Union, elected by the people 
for a term varying from one to four years. 
His paramount duty is to enforce the laws of 


his commonwealth; another obligation com- 
pels him to report to the legislature the general 
condition of the state, and to recommend 
needed legislation; he also has power to con- 
vene the legislature in special session. Before 
a bill becomes a law, after passage by the 
legislature, it must receive his signature; if he 
vetoes a bill (see Veto), it is returned to the 
legislature for reconsideration. The power of 
pardoning criminals is generally vested in him, 
although a number of states have created 
pardoning boards which share this power with 
the governor. He appoints minor state officers, 
and in some states the members of commissions 
and boards, but confirmation is usually re- 
quired by the senate in these cases. He is 
commander in chief of the state militia. Sal- 
aries of governors range from $3,000 to $18,000 
per year; Pennsylvania pays the latter sum. 

GOVERN OR- GENERAL, the personal rep- 
resentative of the English sovereign in Can- 
ada, and under the king the executive head of 
the Dominion government. In all executive 
functions relating to the internal interests of 
the provinces, he acts with the Privy Council, 
composed of Canadian statesmen, and is 
bound by the advice of its members, but he 
has the power of reserving for the consider- 
ation of the Imperial government any proposed 
legislation which in his opinion endangers 
interests of the British Empire. The Governor- 
GeneraPs position is therefore dual; he knows 
no superior other than his sovereign when royal 
rights are threatened, but is a servant of the 
Dominion in purely local affairs. His attitude 
toward Canadian political factions is that of 
strict neutrality. He is appointed by the Eng- 



GOVERNORS 

(a) The simplest form, called Watt’s governor; 

( b ) Porter’s; (c) Pickering’s; ( d ) Proll’s; ( e ) spring 
governor. 

lish ruler, usually for a term of five years; his 
salary is $50,000 per annum. See Canada 
(Government) ; Privy Council. 

GOVERNOR’S ISLAND, a small island in 
the Bay of New York, near the lower end of 
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Manhattan Island, at the entrance to East 
River. Originally, it comprised sixty-five acres, 
but this area has been almost doubled by the 
addition of hlled-in land. It is used entirely 


unpopular and failed to win the office a third time. 
Riots ensued, and at his own request, Caius was killed 
by his slave. See Tribune; Quaestor. 

GRACE, a title of courtesy used in con- 
nection with dukes, duchesses, and arch- 
bishops, who are addressed as “Your Grace.” 

GRACE, a prayer, or blessing of food, at a 
meal. It is sometimes said before and some- 



on governor’s island 

Castle William, built in 1812. It is no longer of 
value as a fortification, but for many years has been 
utilized as a military prison. 


by the United States government for mil- 
itary purposes, and has forts, now obsolete, 
originally designed for protection of the great 
metropolis. 

GOWK. See All-Fools’ Day. 

GOYA, Francisco (1746-1828), whose name 
in full was Francisco Goya y Lucientes, 
was the leading painter of Spain during the 
eighteenth century. His parents were lowly 
peasants, but they were able to place their 
son in an academy, where the genius he pos- 
sessed began to assert itself. Later, he. studied 
in schools in Naples. He was also an etcher 
and a designer of tapestries. Two of his paint- 
ings, a portrait of Don Sebastian Martinez 
and his “Jewess of Tangier,” are in the Metro- 
politan Museum of Art, New York City. 

GOYT RIVER. See Mersey River. 

GRACCHUS, grak' us, the name of a distin- 
guished Roman family, of which the following 
were prominent members: 

Tiberius Sempronius Gracchus, a Roman magis- 
trate (born about 210 b.c.), who also served as a 
general in Spain and Sardinia. He married Cornelia, 
daughter of Scipio Africanus the Elder, and was the 
father of the two best-known Gracchi, to whom their 
mother referred as her jewels. 

Tiberius Sempronius Gracchus (?i 60-133 b.c.), a 
Roman politician, who, under his brother-in-law, the 
younger Scipio Africanus, served at the siege of 
Carthage and was the first man to mount the walls. 
He was appointed quaestor in 137 B.c. in Spain, and 
remained there during the Numantine war. In 133 
B.c. he was elected tribune of the people and sought 
to introduce land reforms to improve the condition 
of the poorer classes. At the end of his term he tried, 
contrary to the laws, to secure reelection, and was 
killed in resulting disturbances. 

Caius Sempronius Gracchus (158-121 b.c.) was a 
quaestor in Sardinia in 126 b.c., and was afterward 
elected tribune of the people* He renewed the laws of 
his brother, and tried to substitute a democracy for 
the existing aristocratic form of government. He was 
reflected to the tribuneship in 122 B.c., but became 


times after a meal, and again, on both oc- 
casions. The word in this connection once 
was used in the plural form, to give graces, 
meaning to render thanks. Among the Chris- 
tians it probably has been derived from the 
example of Jesus, who gave thanks before dis- 
tributing the loaves and fishes, and before and 
after the Lord’s Supper. It is, however, both 
a Jewish and a Christian custom. 

GRACE, Days oe, three days formerly 
allowed in which to make payment^ of a note 
or draft after the day on which it became 
due. The Uniform Negotiable Instruments 
Law, which has been adopted in practically 
all the states, provides as follows: “Instru- 
ments falling due (or becoming payable) on 
Saturday are to be presented for payment on 
the next succeeding business day, except that 
instruments payable on demand may, at the 
option of the holder, be presented for payment 
before twelve o’clock noon on Saturday when 
that entire day is not a holiday.” A few 
states still retain days of grace on sight drafts, 
and a very few states have other stipulations 
governing under certain conditions. In general, 
however, it is fair to say that days of grace 
are no longer allowed in the great majority of 
states. See Note. e.h.e. 

GRACES, The Three, in Greek mythology, 
the daughters of Zeus and Eurynome. They 
were three goddesses who presided over the 
dance, the banquet, and all kindred pleasures 
and polite accomplishments. The Graces 
belonged to the retinue of Venus, and were her 
usual companions. According to another 
version of their origin, they were the daughters 
of Bacchus and Venus. 

The English poet Spenser describes them in 
these words: 

These three on men all gracious gifts bestow 
Which deck the body or adorn the mind, 

To make them lovely or well-favored show; 

As comely carriage, entertainment kind. 

Sweet semblance, friendly offices that bind. 

And all the complements of courtesy; 

They teach us how to each degree and kind 
We should ourselves demean, to low, to high, 

To friends, to foes; which skill men call civility. 

In Literature and Art. In the writings of the Greek 
poet Hesiod, they are given the names of Aglaia 
(Brightness), Euphrosyne (Joy), and Thalia (Bloom). 
Homer represents them in the Odyssey as the atten- 
dants of Aphrodite (Venus). In art they are grouped 
together, usually embracing each other or clasping 
hands. There is a well-known painting of the Three 
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Graces in the Louvre, Paris, the work of a French 
artist, Jean Baptiste Regnauit. 

GRACKLE, or GRAKXE, grak n l , in Amen- 
ca, the name applied to various kinds of black- 
birds, the best known of which is the purple 
grackle , or crow blackbird . In India and in 
Europe, the name is given to various birds of 
the starling famih r which show considerable 
intelligence; they readily learn to perform va- 
rious amusing tricks, and can imitate the hu- 
man voice. See Crow Blackbird. d.l. 


GRADATION. See Geology (Work of the 
Atmosphere). 



GRADY, Henry Woodfin (1851-1889), an 
American orator and journalist, whose work 
as editor of the Atlan- 
ta Constitution from 
1880 to his death was 
an important factor in 
uniting the South and 
the North after the 
War of Secession. He 
was bom in Athens, 

Ga., and after gradua- 
tion from the Uni- 
versity of Georgia, be- 
gan his work as a 
journalist in a series 
of letters on the re- 
sources of his native 
state. As correspond- 
ent of various publica- 


tions, he attracted 
wide notice by his ar- 


HENRY W. GRADY 


tides on building up the South, while “The 


New South” was his chief topic as an orator. 


GRAEAE. See Perseus. 


GRAFTING. If a bud or twig from one 
plant be inserted in a cut made in the sur- 
face of another, of the same or a related 
species, in such a way that there can be a cir- 
culation of sap between the parts, the two will 
unite and a new growth will result. This oper- 
ation, known as grafting , or graftage , is a 
method of propagating plants winch is em- 
ployed in the culture of nearly every kind of 
fruit tree and of numerous flowers, ornamental 
trees, and shrubs. The portion upon which the 
detached shoot is inserted is called the stock; 
the transferred part is called the cion (or 
scion); and the new growth the graft . The 
practical value of this form of plant hus- 
bandry is unquestioned, but its full possibili- 
ties and its limitations can be learned only by 
direct study and experiment. 

Purposes of Grafting. The fundamental ob- 
ject in grafting is to perpetuate a variety which 
does not reproduce by seeds, and which cannot 
be grown from cuttings with economy. The 
art of graftage, however, has several other dis- 
tinct advantages. It is employed in many 
instances to increase the rate and ease of multi- 


plying plants, for the new growths are borne 


upon old roots or branches, and the time neces- 
sary for producing new roots is saved. Graft- 
ing also may bring about a desired change in 
the character or habit of cion or stock. Such 
a change may be the dwarfing of a certain 
variety, a device sometimes employed to in- 
crease the yields of a plant; for checking growth 
usually promotes fruitfulness. 

Again, plants are sometimes adapted to un- 
favorable soils by means of graftage, as in the 
case of certain varieties of plums, which ordi- 
narily flourish only in heavy soils. When 
grafted on the peach, such plums thrive in 
light soils, and peaches can in the same manner 
be made to grow in heavy soils. The fruit- 
grower also resorts to graftage to adapt his 
plants to unfavorable conditions of climate. 
The date of fruit-bearing is frequently ad- 
vanced by inserting cions from young orchard 
trees into the stocks of old trees. This process 
is of special advantage to nurserymen who 
wish to test new orchard fruits. The propaga- 
tion of hardy plants is accomplished by use of 
stocks that are resistant to certain insects and 
diseases. 

General Methods. Though the methods of 
grafting are numerous and varied, there is one 
thing absolutely necessary for success, and that 
is to have the cambium layer of the cion coin- 
cide at some point with the corresponding 
layer of the stock. The cambium layer is the 
living tissue in plants, the part through which 
rises the sap that nourishes them. In the 
spring, when it is in a soft, mucilage-like condi- 
tion, it readily heals and unites wounded sur- 
faces. For this reason, spring is the most 
favorable time for grafting most plants. How- 
ever, the locality, the kind of plant, the climate, 
and the object in view must all be taken into 
consideration, and no unvarying rule can be 
stated as to time or method of starting new 
growths. The wood for cions is taken when 
the plant is in a resting condition, preferably 
in the autumn, after the leaves have fallen, and 
before the time of heavy frosts. The cions are 
then placed in moist soil or sand, where they 
will be protected from freezing but, not have 
sufficient warmth to cause the buds to swell. 
Sometimes, however, cuttings are taken in the 
spring, at or just before the time of graftage. 

The three general kinds of graftage are bud 
grafting , cion grafting , and inarching. Each of 
these can be subdivided into several classes, 
but only the standard methods in common, 
use are here discussed: 

Bud Grafting, or budding , consists in apply- 
ing a single bud to the cambium layer of the 
stock. It is a form of graftage that is em- 
ployed in the culture of nearly all young fruit 
trees, and of roses and many ornamental trees. 
It is performed most successfully in dry, clear 
weather and when the bark peels easily. The 
transferred part, which includes a healthy bud 
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from a twig of the current season’s growth, a 
portion of bark, and a bit of wood beneath the 
bud, is secured by placing the thumb beneath 



BUD GRAFTING 

(a) Cutting the bud. (i and c) Preparing the stock. 
( d ) Inserting the bud. ( e ) Tying. 00 Cutting off 
the top. 

the bud and cutting a shield-shaped section out 
of the bark (see Fig. 1, a). The entire severed 
portion is technically known as the bud. A 
part of the stalk of each leaf is usually left on 



WHIP GRAFTING 

(o) Cion; (b) root graft; (c) growing root graft. 

the bark, to serve as a handle in inserting the 
bud. Some nurserymen remove the attached 
wood, but buds appear to thrive equally well 


whether the wood is cut off or retained. Two 
incisions are made in the bark of the stock, 
one vertical and one crosswise; the latter is 
made across the top of the vertical cut, form- 



CLEFT GRAFTING 

(a) Opening slit with grafting chisel; (6) cleft-graft 
cions inserted in stock; (c) vertical section of a cleft- 
graft a year after setting; (d) cleft-graft of cactus. 

ing a T-shaped wound (Fig. i,b,c). The work- 
man then inserts the bud into the cleft, pushing 
it down part way with the fingers and com- 
pleting the operation by striking the leaf-stalk 
handle with the back of his knife-blade. Usu- 
ally the bark has to be loosened to permit the 
bud to enter the cleft. The further processes 
in bud grafting are detailed in the illustration. 



GRAFTING BY APPROACH 

(a) Natural graft of forest trees; (2>) inarching of 
potted plants. 

Cion Grafting, or grafting proper , is the in- 
sertion of a detached twig, bearing one or 
more buds, upon the surface of the stock. It 
is done in a great variety of ways, to which 
many special names are given. In regard to 
the place where the grafting is done, there are 
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four general methods — root , crown, stem , and 
top grafting. Classification according to man- 
ner of operation gives rise to such terms as 
cto/ 2 , whip, hark , saddle , and splice grafting. 
Of these methods, the ones most generally used 
are whip grafting and cleft grafting. 

Whip Grafting, also known as tongue graft- 
ing , is the favorite method for grafting cions 
on roots. The stocks are dug up in the fall 
and stored until January or February, when 

the grafting is be- _ _ , 

gun. Both the 4 

stock and the cion vj| -<j 

are cut smoothly 

and diagonally, the hit 

cut surface being jit f •» ! | 

from one to two jfi ® i 

inches across. A Jfc jl 

vertical cleft is rH 

then made in each lijl fl M 

surface, so the two ’ ill 
parts will have u| 4 II 

notches and l-i | 8 | \ I 

tongues that ex- M ^ rm 

actly fit into each i ll jjB /“ '-]BB 

other (Fig. 2 , a). §1 (xC 

Cion and stock are | Aj 9- 

then joined, the m fll pj j 

tongue of the cion : 11 1 » rm 

being pushed into ■ j® 9 fe§|. 

the cleft of the j jflr . SB 

stock. The joint ; ijji lm ' 

is then securely Q 1 q m _ q 

wrapped (Fig. 2 , | ■ " * . ‘ ™ 

b). Waxed string, ! — — 

or bands made by pecan- culture j. 

spreading melted (<i) Bud stick, from which the fc 

wax over thin mus- bud ! read J f ° r insertion in th< 
■, ^ ... stock, ready to receive the bud. 

lin and cutting It j n position and carefully wrap 
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almost universally employed for top grafting 
old trees. Cions for spring grafting are usually 
cut in a late fall or winter, and stored until 
spring. The stock, a branch from one to one 
and one-half inches in diameter, is cut off 
squarely, forming a section with a smooth, flat 
end surface. This end is then split, and into 
the cleft is inserted a cion with a wedge-shaped 
base (Fig. 3, a, b). Usually the cion has three 
buds, the lowest one being just above the 
wedge-shaped sec- 
tion, and its sides 
H |H ni are cut smooth and 

Iff M H even. It is neces- 

j f M O^fl sary to have the 

m outer edge of the 

•M-- JFjf H wedge a little 

« U . thicker than the 

HI IK] « inner one, in order 

• w 11 stoc ^ ma y 

WsJ WkO II press upon it and 

jjf hold it securely at 

j % f • H fil the point where the 

It™ fii union first takes 

m fell Me place. The end of 

' 1 stoc k> known 

[ I I as the stub , is usu- 

'jffl- mW f a % large enough 

f§ mm I for the insertion of 

M ji® two cions, one up- 

Mg | mj on each side of the 

. IB vM split. Not only 

0 | : 9 'j does the double 

' if j grafting increase 

•••■ — ■' the chance of suc- 

stnular budding cess, but it also has 

id has beeu removed. (&) The the advantage of 

? f the stocky Th 5 hastening the heal- 
Cd) The bud, after being placed . * A 

ed. ( e ) Growth taking place, of the wound, 
red. (J) Growth from the bud, which IS thorough- 


spreading melted (<z) Bud stick, from which the bud has been removed. ( b ) The the advantage of 
wax over thin mus- bud ready for insertion in the matrix of the stock.. (c) The hastening the heal- 

t j ^ ... *, stock, ready to receive the bud. (a) The bud, after being placed • r j 

lm and cutting^ it j n position and carefully wrapped. ( e ) Growth taking place, 01 the wound, 
into narrow strips the wrapping having been removed, (j) Growth from the bud, which IS thorough- 
when dry are ex- supported by being tied to the stock ( g ) above the union. Note \y covered with 

rpll^nt fnrthk nnr the scars ab ove the union, where the buds were removed, in f PTr i ur ip ai v 

ceuent lor this pur- order to direct the flow of sa t0 the new bud _ wax to exciuae air 

pose. The grafts . and moisture. Fig. 

are packed away in sand, moss, or sawdust in a 3, c , shows a vertical section of a cleft graft 


cool place and left until spring, when they are 
planted. If the storage place is not above 40° 
in temperature, the two parts of the graft will 
be found firmly knitted together by planting 
time, and in good condition. Grafts stored in 
warm, close cellars are liable to rot. 

The length of cion and stock varies, but in 
severe climates it has been found advisable to 


a year after setting. Cleft grafting is also 
used on cactuses, and on peonies, dahlias, 
hollyhocks, and other thick-rooted plants. In 
the case of the cactus, the cion is held in place 
with a cactus spine or pin, and bound with 
cord, waxing being unnecessary (Fig. 3, d), 
as the plants are very hardy and survive ex- 
treme conditions. 


use a cion from eight inches to a foot long 
and to graft it on a short root. The graft is 
placed in the soil in such a way that only the 
topmost bud is left exposed, and as the plant 
grows, roots are sent out from the cion. The 
tree thus becomes “own rooted,” and is thought 
to be hardier than one whicli obtains its nour- 
ishment only from the roots of a stock. Fig. 2, 
c , shows a cion which has sent out roots. 

Cleft Grafting is especially adapted to trees 
too large for whip grafting, and is the method 


Other Methods. Bark grafting is exceedingly 
useful in repairing large trees whose branches 
have been broken off. The cions are pushed 
down between the bark and the wood at places 
where the bark is loosened for that purpose. 
The cions, several of which may be inserted 
in one stub, must be cut very thin, so they 
will not injure the bark of the stock. They are 
held in place by a tight bandage, and wax is 
also applied, as in cleft grafting. This operation 
is known also as crown grafting. Saddle graft - 
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ing is frequently employed in the propagation 
of shoots of small plants. The stock is given 
a wedge-shaped end, and the cion split and 
set upon this. The joint is then tied and 
waxed. Splice grafting is a useful method for 
working upon small shoots whose wood is too 
soft and tender for splitting. The two parts 
are simply cut across diagonally, laid together, 
and secured by means of string and wax. 

Inarching, or grafting by approach , is a 
process that sometimes occurs in nature with- 
out the aid of man; the union of the two oak 
trees showm in Fig. 4, a is an example of a 
natural graft in the forest. Inarching is the 
process of grafting two plants or branches, both 
of which are attached to their own roots. It 
is used to remedy defects in trees, to propagate 
potted plants that do not unite easily by 
other methods, and has been of special value 
in scientific fruit development. To join the 
parts, it is necessary only to remove a portion 
of the bark on each plant, bring the wounded 
surfaces in contact, and then bind stock and 
cion closely together (Fig. 4, b). 

The details of a typical process in fruit cul- 
ture are about as follows: A seedling, which 
has been left growing long enough to bear 
about half a dozen leaves, is taken up with 
the ball of earth clinging to its roots, and 
transferred to a foster tree. A wound is made 
in the surface of each plant by scraping off 
the outer bark, the two are bound together, 
and the graft is left to itself to complete the 
process. In a few weeks, when the nursling 
has begun to feed upon the larger plant, the 
soil is removed from the roots of the cion, and 
the roots themselves are trimmed off. Later 
the top of the stock is also removed, and the 
nursling receives all of the nourishment from 
the vigorous roots. The resulting tree grows 
rapidly and bears fruit much sooner than would 
have been possible had it been left to Nature. 

A grafting process to use with the pecan is 
detailed in the illustration on page 2887, 

The United States Department of Agriculture 
at Washington has carried on a long series of 
experiments in inarching and other forms of 
grafting, and the results of these investigations, 
which are of great interest and value, may be 
secured on application. c.F.e. 

GRAF ZEPPELIN. See Aircraft, subhead. 

GRAHAM, Andrew J., originator of a 
system of shorthand. See Shorthand Writing. 

GRAHAM, Sylvester, the man for whom 
graham flour was named. See Flour. 

GRAIL, The Holy. See Holy Grail. 

GRAIN ELEVATOR. This term applies to 
a building equipped with machinery for load- 
ing, unloading, cleaning, and storing grain, and 
includes the machinery which elevates or lifts 
the grain from train or ship to the storage bins. 
Grain elevators, formerly made of wood, are 
now often of concrete construction, three or 


more stories in height. The top floor of the 
building, called the cupola , contains the loading 
and unloading machinery and the shafts 
through which the grain is distributed. The 
second story contains the garners and storage 
bins, and on the ground floor are the weighing 
hoppers and cleaning machinery. Railway cars 
are unloaded by shoveling the wheat into a pit, 
from which it is drawn into the elevator by 
means of an endless belt with buckets at- 
tached at intervals, as detailed in the illustra- 
tion on next page. 

Elevators for unloading and loading ships are 
equipped with shafts, or “legs,” on the dock 
side. The hatches of the vessel are removed, 
the legs are lowered into the hold, the ma- 
chinery, operated by steam, gas, or electric 
power, is set in motion, and the grain is quickly 
drawn up into the bins. In large elevators, 
12,000 bushels of grain per leg may be unloaded 
each hour. As several legs are at work at 
the same time, the speed of unloading is re- 
markable. One of the largest elevators in the 
world stands alongside the docks at Superior, 
Wis. It has sixteen legs and can load or 
unload the largest grain-carrying vessel in less 
than four hours. Loading is simply a reversal 
of the operations of unloading. Hollow legs 
communicating with the storage bins are low- 
ered into the hold of the vessel, the bins are 
opened, and the grain pours into the vessel. 

There are grain elevators in most English 
and European towns, but they are not as large 
nor do they handle such quantities of grain 
as annually pass through the elevators of Can- 
ada and the United States. The elevators of 
Port Arthur and Montreal, Canada, as yet the 
largest in the world, are noted for their speedy 
loading and unloading of vessels, and yearly 
handle great quantities of grain from Western 
Canada. 

GRAIN FUTURES ADMINISTRATION. 

See Agriculture, United States Depart- 
ment OF. 

GRAINS, the “breadstuffs” of the world, 
the seeds of several valuable plants of the grass 
family. Because Ceres, the Roman goddess of 
the harvest, presided especially over the growth 
of the grains, they are commonly known as 
cereals. 

The true cereals belong to the grain family 
of plants; hence the terms grains and cereals 
are not synonymous. For instance, buckwheat, 
although a grain plant, is not a cereal. Since 
bread is more widely used by civilized man than 
any other food, the raising of grain constitutes 
one of the greatest industries in the world. 
There are six kinds of grain of chief importance; 
these are wheat, rice, com, oats, barley, and 
rye; and as each has its own requirements and 
habits of growth, it grows best in certain 
climates and locations. But each grain, wher- 
ever it grows in great profusion, is likely to 
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constitute the chief food of the mass of people. 
Time was, before the world was made compara- 
tively small by railroads and steamship lines, 
when the people of 
a wheat -growing 
region had no rice, 
and the people of 
a rice-growing re- 
gion scarcely knew 
what corn looked 
like; and while 
to-day such condi- 
tions have been 
done away with, 
the lines of demar- 
cation are still in 
most cases rather 
clearly drawn. 

Thus in the 
United States and 
Canada, whose 
wheat-growing 
possibilities are not 
surpassed else- 
where in the world, 
wheat is the staple 
breadstuff; while 
in China, where 
wheat cannot be 
grown easily and 
cheaply, but where 
rice thrives in the 
watery fields, the 
people subsist al- 
most entirely on 
rice. Asia might 
be called the “rice 
continent,” just as 
America is the 
“corn and wheat 
continent/ 7 and 
since the rice re- 
gions are those 
which have been 
most thickly set- 
tled, statistics show 
that rice forms the 
chief food of more 
people than any 
other grain. 
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HOW GRAIN IS HANDLED 


Related Subjects. Under their proper titles in these 
volumes the various grains are fully treated, and many 
interesting points are there brought out — what each grain 
demands for successful growth, where each is most lavishly 

produced, and what is 
the relative value of 
each. See, also, Bread. 


GRAIN WEE- 
VILS, we' v’lz, va- 
rious small, dark- 
colored beetles that 
infest grains stored 
in granaries, ware- 
houses, and ele- 
vators. The spe- 
cies that infest 
granaries and the 
rice weevil are the 
best-known of 
these insect pests. 
The rice weevil 
feeds on other 
grains besides rice, 
but is especially 
destructive to the 
rice crops of the 
Southern United 
States. The wee- 
vils are about one- 
sixth of an inch in 
length, including a 
long snout that ex- 
tends from the 
head. The gran- 
ary weevil has no 
wings, but these 
organs are well de- 
veloped in the rice 
weevil. The fe- 
male beetle punc- 
tures the grain 
with her snout and 
lays an egg in the 
hole. The egg 
hatches into a tiny 
white, footless 
grub, which eats 
into the grain. 
Within about for- 
ty-one days, an egg 
produces a full- 


Wheat is generally Incoming grain is shoveled from the freight car through a grat- grown beetle SO 

conceded however in £ int0 a recei ving hopper. From this, it is caught up by z ; n ’ * 

IT buckets attached to a lofting belt and carried to the top of the 

10 De me most sat- elevator. There it is dumped into the garner, and it passes from. Still 1H the field 
isfactory bread there into the scale hopper, where it is weighed. It next enters would produce 
material, though tiie deaner, and from there reaches the storage bins, by way of beetles in the gran- 

S ? I T? e na ^ 0Iia ^^ es Outgoing grain leaves the storage* bins at the bottom, through ar y or They , 

Ox HfUrope use bar- floor valves, and is carried by a belt conveyor to the lofting belt, in turn, multiply 

ley or oats or rye, This, in turn, carries the grain up to the top of 'the elevator, rapidly especially 

and in the southern throu S h the *^^6 hnpp«, and d«net, to the loading in da ^ k places 

parts of the United * The granary wee- 

States, Indian com is a favorite breadstuff, vils do not breed in anything but thrashed 
The table on page 2890 shows the compara- grain, but the rice weevils lay eggs in standing 
tive food values of the various grains. t.l.l. grain and in the shocks. Whenever storage 
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CHEMICAL COMPOSITION OF GRAINS 


Grain 

Water 

Protein 

Fat 

Total Car- 
bohydrates 

Ash 

Fuel Value 
Per Pound 


Per cent 

Per cent 

Per cent 

Per cent 

Per cent 

Calories 

Barley 

ii -5 

8-5 

1. 1 

77.8 

1. 1 

1,650 

Corn (dry) 

10.8 

10. 0 

4-3 

73-4 

1-5 

1,685 

Oatmeal 

7-3 

16. 1 

7.2 

67.5 

i *9 

1,860 

Rice 

12.3 

8.0 

0.3 

79 -o 

0.4 

i, 59 i 

Rye 

10.5 

12.2 

1-5 

73-9 

i *9 

1,620 

Wheat 

10.6 

12.2 

1-7 

73*7 

1.8 

1,625 


places have become infested, they should be 
thoroughly cleaned out before new harvests are 
stored. Infested grain should be fumigated 



THE GRAIN WEEVIL 

(a) Larvae; ( b ) pupae; (c) winged insect. Figure d 
represents a grain of rice, by which figures a, b, c 
may be compared. All the figures are much enlarged. 


with carbon bisulphide. These weevils are 
sometimes found in packages of cereals. W.j.s. 

Classification. The grain weevils belong to the 
family Calandridae. The rice weevil is Calandra 
oryzae; the granary weevil is C. granaria. 

GRAM, in the metric system of weights and 
measures, is a measure of weight which is equal 
in mass to one- thousandth part of a kilogram. 
A gram is equal to 15.432+ grains, Troy weight, 
and its weight is the same as that of a cubic 
centimeter of distilled water at its greatest 
density, or when it is at the temperature of 
3 9. 2 0 F. The gram is used in weighing light 
articles and in compounding medicines. See 
Metric System, for comparative tables of all 
weights. 

GRAM, OR CHICK-PEA, a leguminous plant 
whose fruit is a two-seeded pod. The seeds 
are eaten raw or boiled. 

GRAMINEAE, the name of the grass family 
of plants. For list, see Grasses. 



'GRAMMAR, which knows how 
to lord it over kings, and with high, 
hand makes them obey its laws. 
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GRAMMAR. Every language, in the 
course of its history, has had many different 
grammars. The grammar of a language is not 
a body of dead, dry-as-dust rules; it is the 
living system of its everyday usages, the cus- 
toms established by those who are speaking 
the language. Therefore, since usage is not 
fixed but is perpetually changing, grammar 
necessarily changes with it. Shakespeare was 
not ungrammatical in writing, “This was the 
most unkindest cut of all,” because in his day 
the double superlative was still used by the 
best writers and speakers; but modern gram- 
mar brands such expressions as incorrect, 
reasoning that if the ending est conveys the 
superlative idea, the superlative adverb most 
is not needed. The simplifying spirit of the 


English tongue has constantly been discarding 
the superfluous. 

English grammar may therefore be defined 
as the science which teaches the principles of 
correct English in speaking and writing, ac- 
cording to the standard of the educated people 
of the time. This covers not only the classes, 
forms, and uses of individual words, but the 
relations in which they stand to one another 
when joined in sentences to express thought. 
The word grammar comes from the Greek 
gramma , meaning letter or writing . 

Why We Study Grammar. The chief reason 
for studying grammar is, therefore, to secure 
a mastery of “this universal English” of ours, 
the language spoken by over one hundred 
fifty million people. In the lower grades, in- 
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s traction in English takes the form of f ‘lan- 
guage lessons,” which merely emphasize what 
is correct and correct what is wrong, without 
teaching a system of rules; for grammar is a 
science, and the minds of little children are 
as yet too undeveloped to grasp scientific 
principles. It is not until the seventh grade is 
reached that the best schools now think it 
profitable to introduce the study of technical 
grammar into the course of study. 

Up to this time, the pupil has been taught to 
use certain expressions and avoid others, with 
little or no emphasis upon the reason for the 
distinctions. When he comes to the study of 
formal grammar, he learns the logical reasons 
for these things. As Dryden says: 

Who climbs the grammar-tree distinctly knows 

Where noun, and verb, and participle grows. 

New light is thrown on the work in language, and 
this developing insight stimulates fresh interest. 

The pupil's efforts to express himself are 
growing more complex. He needs a basis of 
logical rules which will help him to look ahead 
in constructing a sentence and to choose 
phrases best suited to his thought. The fact 
that this process is usually unconscious does 
not obviate the necessity of choosing. The 
grammar study makes it possible for the pupil 
to criticize what he says, what he hears, and 
what he reads, in the light of the rules of gram- 
mar and good usage that he knows. He begins 
to realize that good speech will stamp him as a 
person of education and culture, and that, 
lacking it, he will be at a disadvantage, no 
matter how great his mental brilliance. Know- 
ing and using good English, he has the confi- 
dence which comes from a knowledge that he 
can use the language as it is written and spoken 
by educated men and women. 

The illustrations in the pupil's grammar 
text — quotations from the masters of modern 
English — furnish him with the best possible 
models of sentence structure, raise his stand- 
ards, and arouse his interest in good litera- 
ture. Incidentally, they give him a certain 
acquaintance with these writers which makes 
them seem like old friends when he comes to 
read their works. 

Whether or not one believes that the study of 
grammar provides valuable mental training 
and strengthens the reasoning powers, a be- 
lief that is largely discredited by modern 
students of scientific education, there are other 
valuable aspects of the study of grammar 
which justify it. Some of them have been 
mentioned above. Another important value 
is the logical basis which English grammar 
provides for the study of other tongues, partic- 
ularly German and the Romance languages, 
which are similar in grammatical structure. 

Divisions of the Subject. The majority of 
modern grammarians recognize only two main 


divisions of the science — etymology , which has 
been called the “grammar of words,” and syyi - 
tax , called the ‘"grammar of sentences.” The 
older textbooks included three others — orthog- 
raphy , or spelling; phonetics , or pronunciation; 
prosody , or versification — but these are now T 
usually studied as independent branches, not 
properly belonging to grammar. 

In the wider use of the word, grammar is 
didactic , historical , or comparative , according 
to its treatment. The grammar of our school- 
books is termed didactic because it lays down 
the rules which govern current usage. His- 
torical grammar concerns itself with one lan- 
guage, but not with one age, for it deals with 
all the recorded grammars of the language. 
Comparative grammar finds resemblances and 
differences among the various languages be- 
longing to the same general family. Historical 
and comparative grammar are young sciences 
which came into being in the nineteenth cen- 
tury with the interest in Sanskrit, the ancient 
parent from which modern languages have 
sprung. The present article, of course, covers 
only the didactic grammar of the English lan- 
guage of to-day. 

Parts of Speech. The “grammar of words,” 
or etymology , is learned through the mastery 
of the eight groups into which all words have 
been divided. The word etymology in this 
sense means not only the history of words, 
but the study of words and their inflections, 
including their historical development. These 
classes are called the parts of speech , and com- 
prise noun, pronoun, adjective (including the 
articles), adverb, verb, preposition, conjunc- 
tion, and interjection. In these volumes, each 
is treated individually and should be looked 
for under its proper head. 

In studying the parts of speech and learning 
the inflections and uses of each, the student 
finds it is not a case of “once a verb, always 
a verb,” but that words are one part of speech 
or another solely according to the part they 
play in the sentence. The same word may 
serve in a number of capacities — verbs as 
nouns; nouns as verbs and adjectives; pro- 
nouns as nouns, adjectives, and even verbs. 
Thus, in Whittier's line, “The good is always 
beautiful, the beautiful is good,” both good 
and beautiful are used once as noun and once 
as adjective. 

Sentence-Building. Syntax , or the “gram- 
mar of sentences,” has two divisions — analysis, 
which means taking a sentence apart into the 
elements of which it is composed, and synthe- 
sis , which means putting together words, 
phrases, and clauses to form a sentence. The 
sentence is the foundation or unit of all speech, 
and in English the vital factor in sentence- 
making is the position or order of the words. 

In Latin, position is of slight grammatical 
importance; words may be shifted about so 
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Outline on Grammar 

I. Definition 

(1) Deals with classes, forms, uses, and 

relations of words 

(2) Science of current usages 

(3) Derivation of word 

II. Purposes 

(1) To teach principles of correct speech 

(2) To develop keen observation and criti- 

cism of language 

(3) To cultivate desire for correct speech 

(4) To lay foundation for study of com- 

position and literature 

(5) To furnish basis of grammar for study 

of related languages 

III. Classification 

(1) Ordinary use of term 

(a) Etymology, the “grammar of 

words 5 '’ 

(b) Syntax, the “grammar of senten- 

ces’ 5 

(2) Broader interpretation 

(a) Didactic 

(b) Historical 

(c) Comparative 

IV. Etymology 

(1) Parts of speech and their inflections 

(a) Noun 

(b) Verb 

(c) Pronoun 

(d) Adjective 

(e) Adverb 

(f) Conjunction 

(g) Preposition 

(h) Interjection 

(2) Parts of speech a matter of function 

V. Syntax 

(1) Analysis 

(2) Synthesis 

(a) Relation to composition 

(3) Order of elements of sentence 

(a) Importance in English because of 
lack of inflections 

(4) Kinds of sentences 

(a) Declarative 

(b) Interrogative 

(c) Imperative 

(d) Complex and compound 

VI. Modern Tendencies 

(1) The trend toward simplicity 

(2) Dropping gender distinctions 

(3) Less frequent use of subjunctives 

(4) Short sentences in favor 


as to make harmonious combinations, because 
it is their inflections that show in what rela- 
tions the words stand to one another. In 
the English sentence, on the other hand, al- 
though there is a certain amount of freedom 
in arrangement, a change from the established 


order usually changes the meaning. For in- 
stance, if we transpose subject and object in 
the sentence, Wellington defeated Napoleon,” 
making it read “Napoleon defeated Welling- 
ton” or “Wellington Napoleon defeated,” we 
either change the meaning entirely or leave 
it a matter of doubt. The study of syntax 
is therefore essential to teach the relations of 
words and their proper order for the clear 
expression of thought. 

Beginning with a model of a single de- 
clarative sentence, the student of grammar 
learns to separate it, first, into its essential 
subject and essential predicate, and then to 
analyze in further detail, indicating the object 
or the complement of the verb, and the various 
modifiers of subject and predicate. Following 
the same grammatical principles on which such 
a sentence was constructed, the student then 
builds sentences of his own. The next step is 
the mastery of simple interrogative and im- 
perative sentences — learning the special ar- 
rangement and forms that are used to ask 
questions or give commands. From this point 
he proceeds to a study of the order which is to 
be observed in complex and compound sen- 
tences, declarative, interrogative, and impera- 
tive. 

Modern Tendencies. The grammar of our 
language is always tending in the direction of 
greater simplicity — fewer distinctions and more 
liberal application of grammatical rules in 
everyday speech, so as to give greater freedom 
to colloquial language. “A grammarless 
tongue,” English is often called, and so it 
seems when compared with German, Latin, and 
the various Romance languages founded upon 
Latin; for these are all less advanced than 
English and consequently far more complicated 
in their grammar. 

As explained in the article on gender, dis- 
tinctive forms for the feminine gender are 
being employed less and less. The subjunctive 
mode has almost disappeared from use, except 
in a few common constructions. The long, 
involved sentences which characterized the 
older writers have gone out of style, giving 
way to a large extent to short, crisp sentences, 
easy to construct and easy to comprehend. 
It is small wonder, then, in view of its mar- 
velous flexibility and the unequaled simplicity 
of its grammar, that English is to-day more 
widely spoken than any other language of a 
civilized race. 


Related Subjects. The article above aims to give merely 
a general treatment of the subject, but the following articles 
in these volumes give specific information on all the more 
important phases of grammar: 


Adjective 

Adverb 

Article 

Case 

Climax 

Comparison 


Conjugation 

Conjunction 

Declension 

Etymology 

Gender 

Infinitive 




GRAMOPHONE 


Inflection 

Interjection 

Mode 

Noun 

Parsing 

Participle 

Parts of Speech 

Person 


Preposition 

Pronoun 

Punctuation 

Quotation Marks 

Sentence 

Syntax 

Tense 

Verb 


GRAMOPHONE, gram' o fone. See Phonq- 
GILAPH. 

GRAMPIAN HILLS, a mountain mass in 
Scotland, extending across the country in a 
series of spurs from southwest to northeast, 
south of the Caledonian Canal. They form a 
natural barrier between the Scottish Lowlands 
and the Highlands [see Scotland (The Land)]. 
The highest peaks are Ben Nevis, the loftiest 
in the British Isles, 4,406 feet; Ben Macdhui, 
4,296 feet; Ben Lomond, Cairngorm, and 
Cairntoul The hills are crossed by three 
railways and contain many passes affording 
views of some of the most romantic scenery in 
Scotland. In parts of the mountains are large 
forests, where game is carefully preserved for 
the sport of deerstalking. The mountains are 
largely of granite formation, and great quan- 
tities of the stone are quarried for building 
purposes. 

The name Grampians is derived from a mis- 
reading of Mons Graupius , Agricola’s designa- 
tion for the mountain where he defeated the 
Caledonians in a.d. 84, 

GRAMPUS, a name popularly applied to 
various sea mammals between a porpoise and 
a whale in size, but correctly applied to a 
genus of large dolphins. These animals are 
found in northern waters and in the Mediter- 
ranean Sea, and are not common. A typical 
grampus has a fishlike body and a rounded 
head lacking the beaklike snout of the dolphins 
proper. The color is grayish above, white be- 
low. The common grampus , also called cow- 
fish, or Risso’s dolphin , may reach a length of 
twenty feet or more. All of the sea mammals 
mentioned above belong to the order known as 
Cetacea (see Cetacea; Dolphin). l.h. 

[The word grampus is also loosely applied to the 
killer whale, about twenty-one feet long, and of 
tremendous speed and strength. It preys largely 
on porpoises and seals. One grampus of the killer 
whale variety will spread wholesale death in a seal 
rookery. This dreaded fish passes through the 
Arctic Ocean, under the ice, if need be, from one 
great ocean to the other. It is always traveling, 
and always killing. In 1929, for the first time in a 
long period, it was observed in large numbers in the 
inside waters of British Columbia.] 

Scientific Name. The grampus genus belongs to 
the family Delphinidae. The common grampus is 
Grampus gris ms. 

GRANADA, grab nah' dah, formerly a Moor- 
ish kingdom in Spain, but now divided into the 
three modern provinces of Granada, Almeria, 
and Malaga. The area of the province of Gra- 
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nada alone is 4,928 square miles, which makes it 
smaller than Connecticut. It is traversed 
by the Sierra Nevada Mountains, and has 
fertile plains which are mainly watered by 



LOCATION MAP 

The black space in small corner map shows the 
portion of the entire country that is occupied by 
Granada. 


the River Jenil, a tributary of the Guadal- 
quivir. Its principal agricultural products are 
wine and oil; fruit is also abundant. Its min- 
eral resources are lead, zinc, silver, iron, and 
coal. A railroad connects Almeria with Malaga 
and Madrid. The region was conquered by the 
Saracens in 81 1. In 1238 the Moorish kingdom 
of Granada was established, but the long Span- 
ish war of Ferdinand and Isabella brought it 
to an end in 1492 with the capture of Granada. 
Population, estimated, 590,000. For a descrip- 
tion of the city of Granada, see Spain (Prin- 
cipal Cities). 

GRAND ALLIANCE. See Coalition. 

GRAND ARMY OF THE REPUBLIC, a 


patriotic American society whose membership, 
composed of North- 
ern veteran soldiers, 
is gradually decreas- 
ing as the War of 
Secession recedes in- 
to history. It was 
organized at Deca- 
tur, 111 ., on April 6, 

1866, a year after 
the close of the war. 

The purpose of its 
founders was to 
strengthen the ties 
that bound into fel- 
lowship the soldiers 
and sailors who 
fought to preserve 
the Union. They 
sought also to per- 
petuate the memory 
of those who sacri- 
ficed their lives for 
the cause, and to aid 
those who had been left in need by the death 
of their protectors. 

Any soldier or "sailor of the United States 
army, navy, or marine corps, who served be- 
tween April 12, 186:1, rand April 9, 1865, and was 
honorably discharged, and members of state 
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regiments who were subject to orders of United 
States officers, were admitted as members of 
the society, which grew in numbers until 1890, 
when the maximum membership of 409,489 was 
reached. In that year 5,476 veterans died, and 
the steadily increasing death rate has rapidly 
reduced the membership. Many local posts 
have voluntarily disbanded, through decrease 
in numerical strength. 

The Grand Army is divided into local posts 
and departments representing the states, and 
annual meetings, known as encampments, are 
held. On official occasions, members wear a 
dark-blue uniform and a slouch hat. Though 
the Grand Army is in no sense a political 
organization, it has had a noticeable influence 
on pension legislation. The society has been 
active in charitable work and in founding 
soldiers’ homes, and it is partly responsible for 
the custom of observing Memorial Day (which 
see). The Woman’s Relief Corps (which see) 
is an auxiliary of the Grand Army. 

GRAND BAHAMA. See Bahama Islands. 

GRAND BANKS, one of the two chief 
sources of the wealth of Newfoundland, the 
other being timber. The Grand Banks are sub- 
merged areas of sand, gravel, and fragments of 
rock, stretching 200 miles along the coast of 
the island, and extending southeast into the 
Atlantic Ocean for a distance of 500 miles. 
Their waters range in depth from fifty to 1,000 
feet. Thousands of sea birds, circling above 
them, indicate to the fisherman the location of 
the shallow waters teeming with fish; codfish, 
especially, are caught in enormous quantities 
(see Cod). Canadian and American fisher- 
men, in craft especially equipped for fishing 
in these waters, brave the storms, floating 
icebergs, and dense fogs of the Banks. The 
heavy fogs are due to the meeting of the Lab- 
rador currents and the Gulf Stream. See Fish 
(Deep-Sea Fisheries) ; Cod. 

GRAND BASSAM, has saJim', a city of the 
Ivory Coast (which see). 

GRAND CANAL. See China. 

GRAND CANYON OF THE COLORADO. 
There is one natural spectacle that never dis- 
appoints the traveler when he first gazes upon 
it. This greatest of scenic marvels is the 
Grand Canyon of the Colorado, the “divine 
abyss” which the Colorado River has cut for 
itself through the plateau region of Northwest- 
ern Arizona. The words canyon, chasm , and 
gorge, all of which are applied to it, create a 
mental picture of a steep-sided, narrow valley, 
on the more or less level floor of which a river 
flows; but the Grand Canyon admits of 
no such classification. It is 217^ miles in 
length, from one to eighteen miles wide, and 
over a mile deep, and the turbulent river which 
twists and winds through its depths is so far 
below that scarcely a murmur from, it reaches 
upward to the rim. 


Since 1919 the Grand Canyon has been a 
national park, open to all without restriction. 
To try to describe it is to attempt the impos- 
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sible. “ When the Creator made it,” says one 
writer, “He made no adjectives to go with it.” 
Even the faintest idea of its stupendous size, 
its wealth of coloring, and its riot of forms, 
majestic, grotesque, or beautiful, can be gained 
only from actual sight of it. The way to it is 
from the south, over a level, heavily wooded 
plateau, and no hint of the waiting wonders 
comes to the visitor until he stands upon the 
southern rim. Across from him, miles distant, 
but seeming close at hand in the clear atmos- 
phere, is the farther rim, as straight and level 
as the horizon, while in between and on all 
hands stretch craggy peaks, flat-topped mesas, 
steep valleys, terraced rocks, all glowing with 
the deepest, richest colors. Red, yellow, purple, 
white, brown, and black blend in some spots, 
and in others give place to sharply individual 
tones, the whole presenting a kaleidoscopic 
effect which no artist can hope to equal, and 
no writer can hope to describe. 

As for the rock formations — this “sublime 
city of Nature’s building” — one geologist writes 
of them: 

If any one of these stupendous creations had been 
planted upon the plains of Central Europe, it would 
have influenced modern art as profoundly as Fuji- 
yama has influenced the decorative art of Japan. 
Yet here are hundreds of them swallowed up in the 
confusion of multitude. 

Curiously like Oriental temples these struc- 
tures look, with their rich color and their 
carved lines, and many of them .have been 
christened with this resemblance in, mind. 
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So the canyon has a Temple of Buddha, a 
Temple of Isis, and a Temple of Zoroaster. 

The visitor need not content himself with 
viewing the canyon from the rim, for two 
trails, the Hermit and the Bright Angel, give 
access to the depths. Every turn in their 
winding discloses new views, and every hour 
in the day develops its own special beauties 
of light and shade. To the very bed of the 
river these trails lead, and the visitor in four 
hours may reach the depth which it has taken 
the river countless ages to attain. The visitor 
who has stayed near the canyon long enough 
to recover from his first wordless amazement, 
and to form a real impression, is likely to 
speak of it thereafter either in carefully tem- 
pered words or in terms so glowing that to 
the uninitiated they seem overdrawn. One 
writer of this latter tendency has been more 
successful than many others in summing up 
the true spirit of the canyon: 

A labyrinth of huge architectural forms, endlessly 
varied in design, fretted with ornamental devices, 
festooned with lacelike webs formed of talus from the 
upper cliffs, and painted with every color known to the 
palette, in pure, transparent tones of marvelous deli- 
cacy. Never was picture more harmonious, never 
flower more exquisitely beautiful. It flashes instant 
communication of all that architecture and painting 
and music for a thousand years have striven to ex- 
press. It is the soul of Michelangelo and of Bee- 
thoven. 

There are comfortable accommodations, 
reasonably priced, for railway tourists, auto- 
mobile camps for motorists, and guides and 
burros for those who wish to explore the can- 
yon’s depths. See Arizona (The Land and 
Rivers). 

GRAND COTEATJ, ko toh DES PRAIRIES. 
See Canada (Physical Characteristics: The 
Interior Plains). 

GRANDEE, a member of a highly privileged 
class of nobility in Castile, Spain, since the 
thirteenth century, including the royal family. 
The rights were hereditary. Ferdinand and 
Isabella deprived the grandees of most of 
their privileges, and Joseph Bonaparte, acting 
for his famous brother, abolished them al- 
together. Their status was partly restored 
later, and grandees still are members of the 
Spanish Senate. 

GRAND FALLS. See Hamilton River. 

GRANDFATHER GRAYBEARD. See Dad- 
dy-Long-Legs. 

GRANDFATHER’S CLAUSE, The. The 
Fifteenth Amendment to the Constitution of 
the United States, adopted in 1870, conferred 
the right to vote upon the recently emanci- 
pated slaves, the vast majority of whom were 
not fitted for this important duty. After some 
years of experience, many of the former slave- 
holding states adopted amendments to their 
state constitutions, enabling them virtually to 


annul or greatly abridge the provisions of this 
amendment. 

Such amendments provided for a strict regis- 
tration, with educational tests, such as ability 
to read and explain any article in the Constitu- 
tion. That the right of suffrage might be taken 
from illiterate negroes, but not from illiterate 
white men at the same time, some states pro- 
vided that the test of illiteracy should not 
apply to those who had descended from, or 
were the descendants of, those who had en- 
listed as soldiers in any war. This of course 
only included whites; illiterate negroes would 
have to pass the educational test, and very 
few of them could do so. In a few instances, 
it was provided that those entitled to registra- 
tion should be only those whose ancestors had 
the right to vote in 1867. Any such clause 
has received the general name of “grand- 
father’s clause.” See Alabama (Government); 
Louisiana (Government). 

GRAND FORKS, N. D. See North 
Dakota (back of map). 

GRAND ISLAND, Neb. See Nebraska 
(back of map). 

GRAND ISLAND COLLEGE. See Ne- 
braska (Education). 

GRAND ISLE. See Vermont (The Land). 
GRAND JURY. See Jury and Trial by 
Jury. 

GRAND LAMA, lati mah. See Tibet 
(Government). 

GRAND MAL. See Epilepsy. 

GRAND MONARCH. See Louis (XIV, 
France). 

GRAND MUFTI, muf te. See Sheik. 
GRAND OLD MAN. See Gladstone, 
William E. 

GRAND OPERA. See Opera. 
GRAND-PRfi, grahN pra\ a beautiful vil- 
lage in Kings County, Nova Scotia, on the 
Basin of Minas, fifteen miles from Windsor. 
The French settlers there were expelled in 
1713, by order of the English, at the close of 
what is known as Queen Anne’s War. It is of 
this incident that Longfellow tells in his 
Evangeline , though not with historical accuracy 
(see, also, illustration in the article Louisi- 
ana). Grand-Pre is immortalized in the 
following lines. 

This is the forest primeval; but where are the hearts 
that beneath it 

Leaped like the roe, when he hears in the woodland 
the voice of the huntsman? 

Where is the thatch-roofed village, the home of 
Acadian farmers, — 

Men whose lives glided on like rivers that water the 
woodlands, 

Darkened by shadows of earth, but reflecting an 
image of heaven? 

Waste are those pleasant farms, and the fanners for- 
ever departed 1 

Scattered like dust and leaves, when the mighty 
blasts of October 
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Seize them, and whirl them aloft, and sprinkle them 
far o’er the ocean 

Naught but tradition remains of the beautiful village 
of Grand-Pre 

Related Subjects. The reader is referred in these 
volumes to the following articles: 

Acadia French and Indian Wars 

Evangeline Nova Scotia 

GRAND RAPIDS, Mich., the county 
seat of Kent County, is popularly called the 
“Furniture City,” because of the outstanding 
importance of its principal industry. The 
city is situated on the Grand River, thirty 
miles from Lake Michigan, in the southwestern 
part of the state. Lansing and Detroit are, 
respectively, sixty and 145 miles southeast, and 
Chicago is 189 miles southwest. The Grand 
River descends here eighteen feet in the course 
of a mile, a circumstance w T hich gave the city 
its name. Some of the power required by the 
many industries is furnished by means of a 
dam. The river is crossed by a number of 
bridges, some constructed of concrete. Below 
the rapids, the stream is navigable to a slight 
degree, but lake commerce for the city has 
its terminus at Grand Haven, the nearest 
port. Population, 1928, 164,200 (Federal esti- 
mate). 

Transportation. Freight and passenger service is 
provided by the Pere Marquette, the Michigan Cen- 
tral, the New York Central, the Grand Trunk, and 
the Pennsylvania (G. R. & I.) railroads. Interurban 
electric lines and motorbus lines operate to Muskegon 
and other lake-shore towns, some of them through 
Kalamazoo and across the state to Detroit. 

Industry and Trade. The city was formerly the 
furniture capital of America, but has been placed 
below New York and Chicago. Lumber for this 
product is shipped to Grand Rapids from all parts of 
the globe, but the output is purchased chiefly in 
America. Next in value of product is the manu- 
facture of automobile bodies, and this industry is 
followed by the manufacture of church pews, opera 
chairs, and school seats. The city also is a leading 
center for the manufacture of sticky flypaper, ball- 
bearing window-sash pulleys, metal belt lacers, carpet 
sweepers, show cases, gypsum products, folding paper 
boxes, excelsior, and refrigerators. There are over a 
hundred manufacturing plants interested in the ex- 
port or import trade. 

Grand Rapids is centrally located in the great 
Western Michigan fruit belt, and is an important 
shipping point for fruit, grain, and vegetables pro- 
duced in the surrounding country. Important among 
the fruits grown are peaches, apples, cherries, plums, 
pears, and small berries. Chicago, Cincinnati, Saint 
Louis, and even New York buy winter lettuce in 
Grand Rapids. . One very popular variety of winter 
lettuce which originated here has been given the name 
of the city. 

Education and Institutions. The educational in- 
stitutions include the Calvin College (one of the im- 
portant schools of the Dutch Reformed parochial 
system), three senior high schools, a junior college, 
and private schools and business colleges. Grand 
Rapids is the seat of Roman Catholic and Protestant 
Episcopal bishoprics. The city takes pride in the 


fact that there is a plaj’ground within one-half mile 
of the home of every child. Overlooking the river, 
about one mile north of the city, is the Michigan 
Soldiers’ Home; three miles east is the Michigan 
Masonic Home. 

History. Grand Rapids was settled in 1826 
by Louis Campau, on the site of an Ottawa 
Indian village. It was incorporated as a 
village in 1837, and as a city in 1850. The city 
now T covers an area of twenty-two and one-half 
square miles. 

GRAND REMONSTRANCE, a document 
addressed to Charles I of England by the 
House of Commons in 1641, setting forth the 
grievances which they held against him. The 
outbreak of the Irish rebellion and the rumored 
intrigues of the king with the Earl of Montrose 
incited the Puritan party to call him to ac- 
count. On November 22, while the king was 
in Scotland, the Commons adopted the Grand 
Remonstrance by a majority of eleven, after a 
heated debate. The document enumerated acts 
of misgovernment extending over the king’s 
entire reign, such as the levying of forced loans 
and the abuses of the court of Star Chamber 
(which see). 

Charles I ridiculed the Remonstrance and 
refused to take it seriously. On December 10 
he issued a proclamation on religion as an indi- 
rect reply, and on December 23 sent an evasive 
answer to the manifesto. On January 3, 1642, 
he sent his attorney-general to impeach the 
five leaders of the Opposition responsible for 
the Remonstrance before the House of Lords. 
This act was one of the causes of the civil 
war in England which resulted in the execution 
of the king in 1649 and the establishment of the 
Commonwealth, under Oliver Cromwell. See 
Commonwealth of England. 

GRAND RIVER. See Michigan (Its 

Rivers). 

GRAND RIVER. See South Dakota 

(Rivers and Lakes) . 

GRAND SACHEM. See Tammany So- 
ciety. 

GRAND SLAM. See Bridge (game). 

GRAND TETON, te' ton. See Yellow- 
stone National Park; Parks, National. 

GRAND TRIANON. See Versailles. 

GRAND VIZIER. See Vizier. 

GRANGE, granje , the popular name for the 
Patrons of Husbandry, a secret order in the 
United States, which was organized in the in- 
terests of agriculture but which developed 
political power because of its numerical 
strength. It is open to men and women alike. 
In 1866 the government commissioned a mem- 
ber of the staff of the then Bureau of Agricul- 
ture to report on agricultural conditions in the 
South and to devise means of improving them. 
He found the farmers very poor, backward, and 
discouraged. In December, 1867, he founded 
the National Grange of Patrons of Husbandry, 
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because he felt that some form of organization 
would unite and help the farmers. 

The local bodies were called granges , and each 
state had its state grange. In 1873 there were 
over io ? ooo granges in the United States, and 
in 1875 membership of 1,500,000 was dis- 
tributed through every state in the Union. 
.Following this peak of popularity, the Grange 
passed through a period of decline, but about 
1890 it began to take on new life. State granges 
now maintain organizations in over thirty 
states, and there are about 800,000 members. 

The influence of the Grange was potent in 
reducing railroad rates, abolishing trusts, 
futures, etc. Its most important fruits were 
the organization of the Department of Agri- 
culture, the act for founding experiment sta- 
tions, and the establishment of the Interstate 
Commerce Commission. The political element 
finally took separate shape under the Farmers’ 
Alliance, the Populist Party, and the Non- 
Partisan League. 

GRANITE, one of the most widely known 
and popular building stones, is crystallized 
rock, composed essentially of three common 
minerals — quartz, feldspar, and mica — each 
of which is easily distinguished in the rock. 
Take a piece of granite and examine it care- 
fully. One part looks like glass; this is the 
quartz. Surrounding the glasslike particles is a 
substance with a pearly luster; this is the 
feldspar . This is usually of two kinds, ortho- 
clase and plagioclase, the former in excess. 
Scattered all through the rock are flat, shiny 
crystals that can be split with a knife-blade 
into very thin pieces; these crystals constitute 
the mica. Other minerals may be present in 
smaller amounts, such as magnetite, apatite, 
titanite, zircon, and others. In some varieties 
of granite, hornblende or pyroxene takes the 
place of the mica. 

We usually think of granite as a gray rock, 
but it may be of almost any color, from nearly 
white to black. When both the feldspar and 
the mica are white, the granite is a light gray. 
If the mica is black, we have a dark gray. If 
the feldspar is of any shade of red, we have a 
red granite. If the feldspar is colored green 
by chlorite, the granite is greenish in tint. 

Granite is extensively used in the construc- 
tion of buildings, for piers of bridges, walls of 
dams, and wherever great strength and durabil- 
ity are required. It has also almost entirely 
replaced marble for headstones and monu- 
ments. It takes a high polish, and is one of 
the most beautiful stones used in the arts. 
It weighs about 167 pounds to the cubic foot, 
and will withstand a pressure of from 15,000 
to 20,600 pounds to the square inch without 
crushing. It is more difficult to quarry and 
work than limestone or sandstone, but the 
invention of stone-cutting machinery now 
makes it available for all purposes. The front 


of one of Chicago’s largest structures, the 
building of the Peoples Gas Light and Coke 
Company, contains eighteen massive granite 
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AVERAGE ANNUAL PRODUCTION OF GRANITE 
The comparative value from each of the leading 
states is given emphasis by means of the graphic 
illustrations. 

columns, highly polished, each weighing, 
thirty-one tons and costing $10,000. 

There are valuable quarries in British Colum- 
bia, Quebec, and Nova Scotia. Bunker Hill 
Monument is built of Quincy, Mass., granite, 
and the Grant Monument, on Riverside Drive, 
New York City, is of granite quarried in Wis- 
consin. Vermont produces every known va- 
riety except red granite. New Hampshire’s 
rugged granite mountains have given it the 
popular name of “Granite State.” See New 
Hampshire. 

In some varieties, quartz is lacking; these 
are called syenite by geologists, but quarrymen 
and builders call them granite. The name 
comes from that of Syene, Egypt, where the 
ancient Egyptians quarried this rock for their 
pyramids, statues, and temples. When the 
mica forms in layers, the granite is called 
gneiss . 

Granite was once in a molten state. When it 
cooled, the minerals crystallized as we now see 
them in the rock. Granite has been formed at 
different geologic periods in the world’s history, 
but because it was formed deep within the 
earth, and is only exposed to view after long 
years of erosion, most of the rock we now see 
at the surface is very old. a.j. 

Related Subjects. For comparison of durability of 
granite and other stone, see Building Stone. The reader 
is also referred in these volumes to the following articles; 
Feldspar Gneiss Mica 

Geology Igneous Rock Quarts 

GRANITE, III. See Illinois (back of map) . 

GRANITE PEAK. See Montana (Physical 
Features). 

GRANITE STATE, a popular name applied 
to New Hampshire (which see). 

GRAN QUIVIRA, grahn ke ve f rah, , NATION- 
AL MONUMENT. See New Mexico (Na- 
tional Monuments); Monuments, National, 
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GRAN SASSO DTTALIA, grahn sahs f so de 
tah f lyah. See Apennines. 

GRANT, Frederick Dent (1850-1912), eld- 
est son of Gen. Ulysses S. Grant and himself 
acquainted with army life before he was thir- 
teen years of age. During the last years of the 
War of Secession, he accompanied his father in 
the latter’s campaigns, and in 1S67 entered 
West Point Military Academy, from which he 
was graduated in 1871. He worked as an 
engineer on the Union Pacific Railway, and 
from 1873 to 1879 was lieutenant colonel on 
Sherman’s staff in numerous expeditions 
against the Indians. He resigned from the 
army in 1881, was United States minister to 
Austria from 1889 to *893, and was police 
commissioner of New York City for four years. 

At the outbreak of the Spanish-American 
War, Grant was appointed colonel, then briga- 
dier general of volunteers, and saw service in 
Cuba and the Philippines. In 1901 he was ap- 
pointed brigadier general in the regular army 
and in 1906 major general. He was at various 
times in command of the military districts of 
Southern Luzon, Northern Luzon, the Depart- 


ment of Texas, Department of the Lakes (at 
Chicago), and Department of the East (New 
York City). He was in command of this last 
department at the time of his death. 

GRANT, Robert (1852- ), an American 

writer whose Unleavened Bread , a “problem” 
novel of the less unpleasant t3T e > was one of 
the popular books of its year. Grant was bom 
in Boston and studied at Harvard, receiving 
his doctor’s degree and graduating in law 
from that institution. He began to practice 
law in his native cit} r in 1879, and from the 
first was successful. In 1888 he was made a 
water commissioner for Boston, and five years 
later w T as appointed judge of the Probate Court 
and of the Court of Insolvency for Suffolk 
County, Mass. This post he held until 1923. 
He married a daughter of Sir Alexander T. 
Galt of Montreal, in 1883. 

His Books. Judge Grant’s works include, in ad- 
dition to the novel mentioned above, The Under- 
current, The Bachelor’s Christmas, The Orchid , The 
Chippendales, The High Priestess, Law and the 
Family, The Bishop’s Granddaughter , and Occasional 
Verses . 



RANT, Ulysses Simpson (1822- 
1885), an American soldier and statesman who 
achieved his great fame as commander-in-chief 
of the Federal armies during the last year of 
the War of Secession, when he directed the 
final campaigns of that terrible struggle. ^ With 
a singleness of purpose and an unyielding de- 
termination that wore out the defense of his 
opponents, Grant hammered his way to a vic- 
tory which preserved the union of the states. 
The keynote of his military career is revealed 
in the message which he sent to Washington 
from the battlefield of Spottsylvania, where for 
two weeks, in 1864, the Confederate armies had 
held Grant’s forces in check: “I propose to 
fight it out on this line, if it takes all summer.” 
In 1868 the country elected him to the highest 
civil office in the United States, the Presidency, 
and reelected him four years later. 

Grant was born on April 27, 1822, at Point 
Pleasant, Clermont County, Ohio. His father, 
Jesse Grant, was seventh in descent from Mat- 
thew Grant, a Scotsman who was one of the 
original settlers of Dorchester, Mass., in 1630, 
and was one of the founders of Windsor, Conn., 
in 1635. Noah Grant, grandfather of Ulysses, 
fought in the Revolutionary War, and at its 


close migrated, first to Pennsylvania and later 
to Ohio. Jesse Grant, the father of Ulysses, 
was a tanner by trade, and at one time was in 
the employ of Owen Brown, the father of 
John Brown of Osawatomie. In 1822, when 
Ulysses was born, Jesse Grant was in business 
for himself at Point Pleasant, but in the next 
year the family removed to Georgetown, about 
forty miles southeast of Cincinnati. Here 
Ulysses spent his boyhood, working on his 
father’s farm in summer and attending school 
in winter. His father, ambitious for his son’s 
advancement, secured for him in 1839 an ap- 
pointment to West Point, where Ulysses was 
graduated in 1843. 

It was at West Point that Grant adopted the 
name “Ulysses Simpson.” He had been bap- 
tized Hiram Ulysses, but was known to his 
family and friends as Ulysses. The member 
of Congress who appointed him to the military 
academy thought that Ulysses was his first 
name, and that his middle name was probably 
that of his mother’s family, Simpson. The 
appointment to West Point was therefore made 
in the name of Ulysses Simpson Grant. The 
West Point officials were notified of this mis- 
take by the new cadet, but they did not feel 
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authorized to correct it. Ulysses Simpson he 
was on the rolls, and Ulysses Simpson he re- 
mained to the end of his days. 

At graduation, in 1843, h e was appointed sec- 
ond lieutenant and assigned to duty at Saint 
Louis. In the autumn of 1845, with his regi- 
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ULYSSES SIMPSON GRANT 

A man who was almost a failure until “he found his 
work.” 

ment he joined the army of occupation in 
Texas, and during the Mexican War took 
part in every important battle except that of 
Buena Vista. He was brevetted first lieutenant 
for conspicuous service at Molino del Rey, 
and was brevetted captain for bravery at the 
storming of Chapultepec. For several years 
after the close of the war, he was assigned to 
garrison duty in various parts of the United 
States. In the meantime, August 28, 1848, 
he had married Miss Julia Dent, the sister 
of a West Point classmate; but when he was 
detailed to duty in California, his wife and 
children remained in Saint Louis. Two years 
of separation from his family and the seemingly 
endless prospect of garrison life led him to 
resign his commission on July 31, 1854. 

Returning to Saint Louis, Grant settled with 
his family, on a sixty-acre tract which his father- 
in-law set aside for them. Here, for nearly 


four years. Grant lived the life of a farmer. 
With "his own hands he built a log cabin, which 
he called “Hardscrabble.” He cleared the land, 
plowed and hoed, hauled wood to the mines, 
and worked hard all the time. But his efforts 
met with little success, and in May, 1860, he 
took his family to Galena, Ilk, where he became 
clerk in a leather and hardware store owned by 
his father. He was thus employed when the 
War of Secession broke out — the event which 
so completely changed his prospects. 

It is the truth, and no reflection on his abili- 
ties as proved at a later time, that in 1861 
Grant was regarded by his family and friends 
as a broken man. He was nearly forty years 
old, he had tried first one occupation and then 
another, and had been successful in none. His 
army career had started well enough, but ap- 
parently wasted into nothing. As a farmer, he 
had been barely able to make a living on land 
which cost him nothing, and some real-estate 
dealings by which he hoped to improve his 
financial affairs turned out badly. In 1861 
his younger brother, who managed the Galena 
store, felt that the services of the future Presi- 
dent were worth only $15 a week. 

His Great Military Service 

In the War of Secession. Immediately after 
the commencement of hostilities, he offered his 
services to the national government, but re- 
ceived no reply to his letter. Meanwhile, he 
was acting as mustering officer of the Illinois 



HIS BIRTHPLACE 


volunteers, and in June was chosen colonel 
of the Twenty-first Illinois regiment of in- 
fantry. After several months, he was made 
brigadier general of volunteers, and was given 
command of the district of Southeastern Mis- 
souri, with headquarters at Cape Girardeau. 
Learning that Confederate forces werd about 
to, seize Paducah, Ky., at the junction of the 
Tennessee and Ohio rivers, he occupied the 
city on his own initiative, and thus prevented 


GRANT 


2901 


GRANT 




the enemy from gaining a foothold in Western 
Kentucky. His first battle as a commander 
was at Belmont, Mo., where he showed himself 
a capable leader, though he achieved no ma- 
terial advantage. Early in 1862, he saw the 


THE GRANT HOME IN GALENA 
The residence shown above was occupied by the 
future general and President before the War of 
Secession. Another building in Galena has been set 
aside as a memorial to the family. 

strategic importance of Fort Henry and Fort 
Donelson (which see), and after much pleading 
for permission, was allowed to undertake the 
campaign which ended with the capture of 
those forts. His reward was promotion to the 
rank of major gen- 
eral of volunteers. 

It was at Fort 
Donelson that 
Grant won his 
nickname, “Un- 
conditional Sur- 
render.” When 
General Buckner, 
in command of the 
Confederate 
forces, asked that 
commissioners be 
appointed to ar- 
range terms for 
surrender, Grant 
replied: “No 
terms other than 
unconditional and 
immediate sur- 
render can be ac- 
cepted. I propose 
to move immedi- 
ately upon your 
works.” The 
public appreciated 
its own little joke, and Grant’s initials, “U. S.,” 
were said to stand for “unconditional sur- 
render.” 

Although Grant was now famous, and faith 
in his leadership was high, he was soon 


in difficulty. About this time he quarreled 
with General Halleck, his chief, and was 
virtually placed under arrest. He was allowed 
to keep his command, however, and at the 
Battle of Shiloh just managed to save his 
army from annihilation. At Shiloh Grant dis- 
played great bravery, but did not seem quite 
equal to all emergencies. At any rate, Halleck 
thought so, and made Grant second in com- 
mand of the combined armies of the Tennessee 
and the Ohio, a nominal command which had 
no important duties and which the army re- 
garded as indicating that Grant was in disgrace. 
Grant’s fortunes were to sink but one step 
lower, with the collapse of the first campaign 
against Vicksburg, before they turned. The 
defeats before Vicksburg in December, 1862, 
were relatively unimportant, but they led many 
well-intentioned persons to believe that Grant 
was unfitted for command. There were ru- 
mors, too, that he was frequently intoxicated, 
and there is little doubt that he would have 
been forced into retirement had it not been 
for Lincoln’s firm support. Lincoln seems to 
have recognized Grant’s ability at an early 
date, and deliberately disregarded all rumors, 
true or false, about him. The following story 
in this connection was given wide publicity; 
its authenticity has been questioned. On one 
famous occasion, when a committee called on 
him to demand Grant’s removal for intoxica- 
tion, Lincoln jokingly asked the critics to find 

out what brand 
was Grant’s favor- 
ite, so that kegs of 
it might be sent to 
the other Union 
generals. 

Lincoln’s faith 
in Grant was final- 
ly vindicated by 
the successful end 
of the Vicksburg 
campaign. After 
the surrender of 
the forts on July 
4, 1863, Grant was 
made a major gen- 
eral in the regular 
army, and several 
months later took 
command of a 
great army at 
Chattanooga. In 
the battles around 
Chattanooga, in 
November, 1863, 
he destroyed the 
foothold of the Confederacy in the center and 
west. It remained only to destroy its power in 
the east. 

To this end, Grant was then made com- 
mander in chief, with the rank of lieutenant 


IN THE MEXICAN WAR 

Lieutenant Grant aiming a cannon at the Battle of Chapultepec. 
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1868 


grant’s two elections 


1872 


The shaded states are those that gave their electoral votes to Grant; the black-colored states supported the 
Democratic ticket; the white areas represent non-voting territories. In the election of 1868 Virginia, Missis- 
sippi, and Texas (starred on the above map) did not participate in the Presidential election, for until 1870 
they did not comply with Federal requirements which had been imposed upon the states of the former Con- 
federacy. 


general, of all the Federal armies in the field, 
and made his headquarters with the Arm y of 
the Potomac. From this time to the end, the 
war in the east was a series of almost con- 
tinuous battles. Grant never relaxed his hold, 
and in spite of occasional checks and partial 
defeats, pursued his policy of wearing his op- 
ponents down. His relentless campaign for 
Richmond, though carried on with a sacrifice 
of life which would have disheartened a less 
determined commander, had its inevitable 
result in the surrender of the heroic Lee at 
Appomattox Court House, on April 9, 1865. 

His Fame as a Soldier. Grant was a great 
commander, and few soldiers of any coun- 
try are his peers. Yet it is not fair to say 
that Grant was a great soldier born. Per- 
sonally courageous and daring almost to a 
fault he was, but he learned the art of cam- 
paigning in the bitter school of experience. 
The buoyant, energetic Grant who fought at 
Shiloh was not the same grim figure which led 
the way from Vicksburg to Appomattox. After 
all, it is immaterial whether Grant originally 
possessed the needed qualities or whether he 
acquired them, but the fact is that he did 
have the energy, the judgment, and singleness 
of purpose to carry his task to its conclusion. 
McClellan had greater finesse , Rosecrans was 
more brilliant, and Buell was more exact and 
careful, but none of these Federal generals 
seemed to combine these qualities in the right 
proportions. 

Peace and Politics. After the death of Lin- 
coln, President Johnson and others in authority 
showed a disposition to treat the Confederate 
leaders with severity. Indictments for treason 
were brought against Lee and several others, 
in absolute disregard of the terms of surrender. 
Grant protested against this breach of faith, 
and even threatened to resign from the army 
if the President did not heed his protest. In 


1866 Grant was promoted to the rank of gen- 
eral, a grade higher than any other American 
soldier, not excepting Washington, had held 
before him. In 1867, after President Johnson 
had suspended Secretary of War Stanton, Grant 
was appointed to succeed him, but he was only 
too glad to resign when the Senate refused to 
confirm the President's action. His eagerness 
to keep out of the controversy between Con- 
gress and the President led to bitter feeling 
between him and Johnson, and brought Grant 
into politics in spite of himself. 

Grant had never taken any interest in poli- 
tics; in fact, he had only voted at one Presi- 
dential election, that of 1856, when he cast his 
ballot for Buchanan. In 1868, politically con- 
sidered, he was an unknown quantity. A 
number of leading Democrats even approached 
him with a proposal to make him the Demo- 
cratic nominee for President, but the effect of 
his quarrel with Johnson had been to bring him 
into closer touch with the Republicans in Con- 
gress. He was, moreover, in general accord 
with the Republicans on the tariff, the national 
banking system, and internal improvements. 
He was unanimously nominated by the Repub- 
lican convention on the first ballot, and was 
elected by the large majority of 214 electoral 
votes to eighty for Horatio Seymour, the 
Democratic candidate. 

Grant, the President 

His Administration (1869-1877). When 
Grant took office as the eighteenth President, 
he fell heir to a reconstruction policy only 
partly carried out. The Fifteenth Amend- 
ment to the Constitution, which guaranteed 
the right of suffrage without regard to “race, 
color, or previous condition of servitude," 
was passed by Congress before Grant became 
President. It had his active support, however, 
from the beginning, and when it was ratified 
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Grant’s Administration 
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and declared in force, March 30, 1870, he pro- 
nounced it “a measure of grander importance 
than any other one act of the kind from the 
foundation of the government to the present 
day.” Meanwhile, reconstruction was not 
proceeding satisfactorily, and conflicts be- 
tween the negroes and their late masters be- 
came so frequent and violent that Congress, 
at the President’s request, passed the Force 
Acts, which authorized the President to sus- 
pend the writ of habeas corpits in any district 
and to declare martial law. When repeated 
warnings did not bring about the desired re- 
sults, Grant used these extraordinary powers 
in parts of North and South Carolina, and even 
instituted prosecutions against several promi- 
nent offenders, with the result that a measure 
of quiet was restored. 

The President also intervened in a number 
of contested elections in the South, and sent 
Federal troops to support the Republican can- 
didate. In these instances, many people felt 
that the President had acted with unnecessary 
harshness. In May, 1872, the reconstruction 
policy, so odious to the South, was modified by 
the passage of the Amnesty Act, restoring civil 
rights to all but about 300 persons in the 
South; this marked the beginning of the end 
of “ carpetbag” rule. 

Vigorous Foreign Policy. During the elec- 
tion campaign, Grant had given little indication 
of the policies he would pursue if elected, but 
he had the confidence of the public, which was 
increased by the speedy negotiation of the 
Treaty of Washington and the settlement of 
the Alabama Claims. In one respect, however, 
the President’s policy failed to meet general 
approval. In 1869 the government of Santo 
Domingo sought annexation to the United 
States. Grant was heartily in favor of this 
step, and tried for several years to bring it 
about, but the United States Senate finally 
refused to approve the treaty of annexation. 
In another West Indian island, Cuba, an insur- 
rection had been going on for several years, 
and American citizens and ships in Cuban ter- 
ritory had occasionally been detained by the 
Spanish authorities, on the pretense that they 
were aiding the insurgents. The climax of 
these seizures was the Virginius massacre, 
which created intense excitement in the United 
States 'and almost led to war. Grant, however, 
by acting with firmnesss and promptness, won 
from Spain a complete apology and full repara- 
tion for the outrage. 

Election of 1872. Chiefly as the result of the 
administration’s policy toward the South, a 
considerable faction in the Republican party 
felt that Grant’s reflection would be a calam- 
ity. This faction, led by Charles Francis 
Adams, Carl Schurz, Charles Sumner, and Hor- 
ace Greeley, organized the Liberal Republican 
party at a convention in Cincinnati in May, 


1872. The original intention was to nominate 
Adams for President, but the convention was 
stampeded for Greeley, who was still un- 
popular in the North for his act in signing 
Jefferson Davis’s bail bond. The Democrats 
accepted Greeley as their candidate, while the 
Republicans renominated Grant. Grant was 
elected by a popular vote of 3,597,000 to 2,834,- 
000 for Greeley. Grant received 286 electoral 
votes to 63 votes for Thomas A. Hendricks, 
B. Gratz Brown, and the other candidates, 
Greeley having died before the electoral col- 
lege met. 

Financial Legislation and the Panic of 1873. 
Early in 1873, Congress passed a coinage act 
which received little attention at the time. 
Neither gold nor silver was in circulation; 
the government had not resumed specie 
payments, and the only currency consisted of 
bank notes and “greenbacks.” This act 
dropped the silver dollar from the list of stand- 
ard coins, a procedure which was denounced a 
few years later as the “crime of 1873.” When 
the act was passed, no silver dollars had been 
coined for twenty years, and it was not until 
later, when the free-silver agitation swept the 
country (1896), that great political capital was 
made of the act of ’73. 

Another noted fiscal law of 1873 is known 
in history as the “salary grab.” The act 
raised the salary of the President from $25,000 
to $50,000, and increased the salaries of all 
Federal judges and of members of Congress, 
including the members of the Congress which 
passed the bill. This last feature was violently 
opposed by the public, which expressed its 
indignation so forcibly that so much of the act 
as related to Congressmen’s salaries was re- 
pealed. 

The “salary grab” was merely an incident 
in a time of riotous wastefulness which could 
have but one end. Overproduction, over- 
trading, and overexpansion of credit led to 
one failure after another among the banking 
houses of New York, until the country was 
seized with panic. Credit was refused, savings 
banks suspended payment, factories shut down 
and their owners were driven into bankruptcy, 
and many of the railroads were forced into 
the hands of receivers. To relieve the money 
stringency, Congress passed the so-called Infla- 
tion Bill, providing $100,000,000 in inconvert- 
ible paper currency. Grant vetoed the bill, a 
courageous act for which the country owes 
him a great debt, and largely through his 
efforts and those of John Sherman, then Sen- 
ator from Ohio, Congress passed an act for 
the resumption of specie payments. 

Scandal and Corruption. For nearly half a 
century the United States had seen more or 
less corruption in high places, but Grant’s 
administration seems to have been selected 
by some evil genius as the time for the worst 






Tomb on Riverside Drive. It faces south, with the Hudson River many feet below, at the left. In an open 
circular vault a dozen feet below the marble floor of the main room, over which a subdued purplish light is 
diffused, lie side by side the President-General and his wife, Julia Dent Grant. In small adjoining rooms 
are preserved mementos of the period of the War of Secession. 2905 
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disclosures. Unfortunately for Grant’s reputa- 
tion, both then and now, his praiseworthy ac- 
tions were sometimes overshadowed by the 
faults of his subordinates. One of Grant’s 
most lovable traits was a simple trust in his 
friends; he found it impossible to think evil of 
any man to whom he had given his friendship. 
It was his misfortune that some of his friends 
took an ignoble advantage of his trust. The 
affair of the Credit Mobilier, the Whisky Ring, 
and the Star Route Frauds, although these 
last were not exposed until the Hayes adminis- 
tration, were but typical of the existing lax- 
ness of morals. In New York City, the Tweed 
ring was finally broken up in 1871, but in 
1876 Grant’s Secretary of War, W. W. Belknap, 
resigned to avoid impeachment for selling con- 
tracts for army supplies. Fraud was discov- 
ered in the customs service and in the Indian 
Bureau. Grant had made at least one attempt 
to reform the government service; he had 
secured the Civil Service Act of 1871, but two 
years later, Congress blocked further reform 
by refusing to appropriate funds. 

Other Items of Interest. One of the most 
noteworthy features of Grant’s term was the 
sudden rise of the “ Grangers,” or “Patrons of 
Husbandry.” Equally interesting was the 
first appearance, in 1876, of a national Prohi- 
bition party. In 1873 Congress passed a law 
ordering the issue of the first one-cent postal 
cards, and in 1876 admitted Colorado to the 
Union. The year 1876 also marked the com- 
pletion of the first century of American inde- 
pendence, and was fittingly celebrated by^ a 
great Centennial Exposition at Philadelphia. 
Two of the exhibits there were recent in- 
ventions, then still regarded as of little practical 
value — the incandescent electric light and the 
Bell telephone. 

During the eight years of Grant’s Presidency, 
the United States was at peace with the rest 
of the world, but within its own borders there 
was savage warfare. In 1871 and 1872, the 
Apache Indians in Arizona and the Modoc 
Indians in California were on the warpath, and 
in 1876 the Sioux Indians, led by Sitting Bull, 
massacred gallant General Custer and his 
entire force in Montana Territory. The 
Chicago fire of 1871 and the Boston fire of 
1872 were disasters of a different kind. During 
the closing months of Grant’s term, the great 
issue before the people was the contested 
Presidential election, full details of which are 
given in the article on Rutherford B. Hayes. 

Around the World and Home Again. In 
May, 1877, just two months after the inaugu- 
ration of his successor, Grant started on a trip 
around the world, in company with his 
wife and eldest son, Frederick. He sailed from 
Philadelphia to Liverpool, and visited the 
British Isles and the great cities of continental 
Europe. From Marseilles he went to Egypt 


and the Holy Land, thence to India, China, 
and Japan, and finally back to America at San 
Francisco, where he landed in September, 
1879. Everywhere he was enthusiastically 
received, not merely as a former President of 
the United States, but as one of the greatest 
soldiers of modern times. 

In 1880 a determined attempt was made to 
nominate Grant for a third term, but he him- 
self took no part in the campaign. Soon after- 
ward he removed from his old home at Galena, 
111., to New York, where he invested all his 
capital in the banking firm of Grant & Ward, 
in which his son was a partner. The mis- 
management of the junior partner brought 
the firm to bankruptcy, and left the General, 
then sixty-two years old, penniless. To help 
support himself, he wrote a series of magazine 
articles on his principal campaigns. These 
were so successful that they led several pub- 
lishers to make handsome offers for his per- 
sonal memoirs, the story of his life to the end 
of the War of Secession. When he realized that 
he was suffering from cancer, he redoubled 
his efforts to finish the book, and the last word 
was written only four days before his death, 
which occurred on Mount McGregor, near 
Saratoga, N. Y., on July 23, 1885. His body 
now lies in a great tomb on Riverside Drive, 
New York City; this tomb was paid for by 
popular subscription, and was dedicated by 
President McKinley on April 27, 1897. e.d.f. 

Julia Dent Grant (1826-1902), daughter of Judge 
Frederick Dent of Saint Louis, met young Ulysses 
Grant when he was her brother’s classmate at West 
Point, and was married to him in 1848. 

The years which followed her husband’s resignation 
from the army in 1854 were difficult, for not only was 
her life full of work and 
anxious care for her four 
children, but she had 
also to face his own dis- 
couragement and the 
almost universal opin- 
ion that her husband 
was a failure. During 
the war, which made him 
famous, she paid sev- 
eral visits to his head- 
quarters, but usually 
stayed with her children 
at her father’s home. 

The home life of the 
Grant family in the 
White House was de- 
lightful, as private and 
as simple as their offi- 
cial position could per- 
mit; Ulysses, Jr., Jesse, 
and Nellie were at home, while Frederick Dent was a 
student at West Point. Nellie’s marriage at the White 
House to the English captain, Algernon Sartoris, 
attracted international attention. The official social 
life of the administration, reflecting the returning 
prosperity of the era, was more brilliant and elegant 
than that of any immediately preceding regime. 
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OUTLINE AND QUESTIONS ON U. S. GRANT 


Outline 


I. Years of Preparation 

(r) Birth and ancestry 

(2) Education 

(3) Service in Mexican War 

(4) Unsuccessful attempts at farming and at 

real-estate dealings 

II. War of Secession 

(1) Early activities 

(2) “Unconditional Surrender” 

(3) Ebb of his fortunes 

(4) The Vicksburg campaign 
{$) Campaign for Richmond 

IU. His Administration — 1869-1877 

(r) Reconstruction 

(a) Fifteenth Amendment 

(b) Force Acts 

(c) Suppression of Ku-Klux Klan 

(d) Intervention in local elections 

(2) Important legislation 

(a) Civil Service Act, 1871 

(b) Coinage Act, 1873 

(c) Inflation Bill 

(d) Resumption Act of 1875 


(3) Political corruption and financial dis- 

orders 

(a) Credit Mobilier 

(b) Whisky Ring 

(c) “Salary Grab” Act 

(d) Tweed Ring 

(e) Panic of 1873 

(4) Foreign affairs 

(a) Treaty of Washington 

(b) Alabama Claims settled 

(c) Virginius Massacre 

(d) Attempted annexation of Santo Do- 

mingo 

(5) Other important events 

(a) Election of 1872 

(b) Election of 1876 

(c) Indian risings 

(d) Chicago and Boston fires 

(e) Bell telephone patented 

(f) Union Pacific Railway completed 

(g) Centennial Exposition 

IV. Later Events 

(1) Trip around the world 

(2) Business losses 

(3) Memoirs 

(4) Death 


Questions 


Give the origin of Grant’s popular nickname. 

How much larger was Grant’s salary in 1871 than it had been ten years earlier? 

What was the Ku-Klux Klan, and how did the administration deal with it? 

What is there in the last years of Grant which reminds you of the last years of 
Sir Walter Scott? 

What interesting fact shows Grant’s complete lack of interest in politics? 

Name two extremely important inventions which were brought before the pub- 
lic during this administration. 

WTiy was Grant without a commission at the outbreak of the War of Secession? 

When and why did he threaten to resign from the army? 

When did Grant’s firmness prevent a possible break with a country with which 
the United States did go to war twenty-five years later? 

In what way would it have been better if Grant had not had such implicit faith 
in his friends? 

What was Grant’s real name, and why was he not known by it? 

What was the “salary grab/’ and how was it changed because of public disap- 
proval? 

What famous saying of Grant shows the dominant trait in his character? 

To whom did he owe his continuance in the army despite various failures? 

In what way did his early life differ from that of Lincoln or of Garfield? 

What was the chief significance of the battles around Chattanooga? 

Mention one instance in which Grant used his veto power with good effect. 

What gave rise to his financial difficulties? 



GRANT LAND 


GRAPE 


2908 


Mrs. Grant survived the General seventeen years. 
She is buried beside him, in the memorial on River- 
side Drive in New York City. 


Related Subjects. The reader who desires additional 
information regarding this President and his times is re- 
ferred in these volumes to the following articles: 


Alabama, The 
Brevet 

Carpetbaggers 
Credit Mobilier 
Custer, George A. 
Grange 

Washingi 


Greeley, Horace 
Reconstruction 
Salary Grab 
Star Routes 
Virginius Massacre 
War of Secession 
1, Treaty of 


GRANT LAND, a part of Ellesmere Land, 
an island north of the mainland of North 
America, west of Greenland. It is desolate 
and barren. 

GRANULAR CONJUNCTIVITIS, kon junk- 
ie vi r tis. See Granulation; Eye. 

GRANULAR SNOW. See Hail. 

GRANULATION, gran u la f shun , a healing 
process occurring in open wounds. The granu- 
lation consists of small pebbly masses of fleshy 
matter, which grow over the wound and assist 
in the gradual closing and healing. Sometimes 
the granulations are forced upward, beyond 
the surface of the wound. Such growth is com- 
monly known as proud jlesh, and differs greatly 
from the healthy granulations. Proud flesh is 
usually removed by the surgeon’s knife, or 
treated with strong caustics. When a wound 
heals by granulation, it is called healing by 
second intention. Second-intention healing 
occurs when there is space to be filled in, or 
when the wound has become infective. The 
granulations are tufts composed of small young 
blood vessels and small beds of young tissue 
growing up to fill the space. See Wounds. 

The term granulation is sometimes applied 
to lumps or sores appearing on the inner por- 
tions of the eyelids and on the eyeball itself. 
The scientific name for the disease in which 
these symptoms occur is granular conjuncti- 
vitis , but it is more commonly referred to as 
granular , or granulated , eyelids . One form of 
granular conjunctivitis is the contagious 
disease known as trachoma . It may be 
easily spread by carelessness in regard to towels 
and other toilet requisites. See Blindness; 
Eye. w.a.e. 

GRAPE, the fruit of the vine, probably the 
first fruit cultivated by man. It was known to 
the Egyptians at least three thousand years ago, 
and among the ancient Greeks and Romans, 
its use was common. From the days of earliest 
history, the vine has been a favorite plant, 
not only on account of its delicious fruit and 
the wine it yields, but because of the grateful 
shade afforded by its climbing stems and large 
leaves. In the Bible we read that the Israelites 
dwelt in safety, each under his “vine and fig 
tree” (I Kings iv, 25), and how Pharaoh’s 
cupbearer dreamed a dream concerning a vine 
(■ Genesis XL, 9-1 1). At the present day, the 


grape is one of the most important of food 
fruits; it appears almost daily in some form in 
the diet of nearly all countries of the world. 
The earliest cultivated species was derived 
from the wild grape found on the eastern coasts 
of the Mediterranean Sea and in the neighbor- 
hood of the Caspian Sea. Tradition says that 
in the year 1000, Leif Ericson landed on the 
coast of what is now New England, and called 
the country “Vinland” because of the wild 
grapes growing there. 

At the present time there are nearly 800 
varieties of grapes grown in America. These 
have been developed either by the careful 

selection and cul- 
tivation of na- 
tive stocks, or 
by the grafting 
of European 
varieties on the 
roots of Amer- 
ican vines. In 
the Eastern 
United States, 
practically all of 
the varieties are 
of the former 
kind, while in 
the Western 
states the Euro- 
pean vines have 
proved successful. The failure of the latter 
in the Eastern states was due to a pest called 
phylloxera , which attacks the imported more 
violently than the native varieties. 

When the phylloxera was accidentally in- 
troduced into France in i860, the entire grape- 
growing industry of that country was threat- 
ened with extinction. Many remedies were 
tried, but the solution finally was found in 
using the roots of native American vines on 
which to graft the excellent varieties of the 
Old World. This measure proved successful 
because American vines have developed an 
immunity to this pest through many years of 
exposure. 

Kinds of Grapes. There are three main 
types of grapes grown for market — the vinifera , 
labrusca , and muscadine. Numerous varieties 
in each group have been developed. In North 
America, vinifera grapes are raised largely in 
California. They are derived from vines that 
were originally developed along the Mediter- 
ranean. To this group belong the Malaga, 
Muscat, Thompson Seedless, Sultana, and 
others, the last three of those named being 
used extensively for raisin production (see 
Raisins). In seed varieties of vinifera grapes 
(used for wine manufacture), the seeds are 
easily separated from the pulp. These grapes 
all possess a closely adhering skin. To the 
labrusca group belong, among other varieties, 
the sweet, reddish Catawba, and the famous 



WILD GRAPES 

A cluster which shows the great 
decorative beauty of the plant. 
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purple Concords and well-flavored Delawares. 
The labruscas are native American grapes, 
grown in the sections east of the Rocky Moun- 
tains and north of the South Atlantic and 
Gulf states. They are also produced in South- 
ern Canada. Labrusca grapes have seeds that 
cling tightly to the pulp, but they possess 



COMPOSITION OF GRAPES 

Figures indicate percentages. The heat-produc- 
ing value of grapes is 435 calories per pound, therefore 
about equal to very lean round steak, brook trout, 
green corn, and boiled potatoes. Their fuel value is 
thus seen to be not high. 


easily separated skins. Muscadines are native 
American grapes grown in the South Atlantic 
and Gulf states. They are large, round, tough- 
skinned fruits that fall. from the vines as they 
ripen, like berries. Typical varieties include 
Eden, Flowers, Scuppernong, and La Salle. 

Methods of Culture. The grape is a climb- 
ing plant, and clings to every available support 
by means of tendrils. The wild grape is prop- 
agated by seeds, but in modern vineyard 



Millions of 


California. dj& New York 
4,19.4 If 140 


GRAPES GROWN IN A YEAR 


The average crop in seven leading centers of pro- 
duction, Figures present averages for four years. 


practice, well-developed cuttings called canes , 
with three buds, are planted. Sometimes 
these are rooted directly in the open, but more 
often they make their fist growth in a nursery. 
In the vineyard, where the soil is well tilled 
for the planting, the vines are set in rows that 


van" from seven to ten feet apart. The warmer 
the climate, the wider the spacing between 
rows and between plants in the row. Labrusca 
grapes are trained upon wire trellises in com- 
mercial practice, and muscadine on poles or on 
wires stretched across the tops of posts. Only 
the vinifera vines are self-supporting. 

Care must be taken to prevent the young 
vine from overburdening itself, for one that 
bears too heavily at first may become perma- 
nently weakened. The first season after trans- 
planting, the vine should not bear any fruit 
at all; from three to six clusters, according to 
its size and vigor, is sufficient for the second 
season; the third year it should produce about 
ten pounds of grapes; and the fourth, double 
that number. Twenty pounds per vine is con- 
sidered an average crop, but it is recorded of a 
famous Concord vine that it bore each year 
at least ten bushels. Such a yield is, of course, 
exceptional. 

One of the secrets of successful grape culture 
is to make sure that the grapes are grown on 
shoots of that season's growth. At the begin- 
ning of every winter, all branches and shoots 



BLACK ROT 

A cluster of Niagara grapes of which half have black 
rot. Some of those affected have dried down to 
mummies. 

must be cut back to from two to five buds, 
A vineyard in winter appears like a barren 
waste of land — having nothing but stubs and 
twigs, but within a few months the trellises 
are covered with vines and fruit. 

Enemies of Grapes. Besides the phylloxera, 
previously mentioned, the grape is injured by 
the rootworm, grape leaf hopper, and grape 
berry moth, all of which are controlled by 
insect sprays (see Insecticides and Fungi- 
cides). 

Of diseases that attack grapes, the most 
serious are powdery mildew and black rot. 
The former especially attacks the green shoots 
and fruits of vinifera varieties. Dusting 
powdered sulphur on the vines is the standard 
method of control. Labrusca grapes are es- 
pecially susceptible to black rot, which blackens 
and withers the fruit. Bordeaux mixture is 
used to check the disease. 

Uses of the Grape. The first use of grapes 
was naturally as a fresh fruit, the flavor and 
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nourishing qualities, due to the large quantity 
of sugar contained, rendering them superior to 
other fruits known in olden days. Then came 
the juice of the grape, drunk directly as 
squeezed from the fruit, or after it had been 
fermented and turned into wine. Dried grapes, 
or raisins, early became a staple article of food, 
and among the Greeks the seedless grapes of 
Corinth, the original currants, formed practi- 
cally the only food of the athletes. In modern 
households, raisins and dried currants appear 
daily in cakes, puddings, pies, jams, and jellies; 
and grape juice, a refreshing, nourishing drink 
made of the unfermented juice of the fruit, is 
highly esteemed throughout the world. 

Grapevines as Decorations. The grapevine, 
properly trained, affords perfect shade, and is 
able to transform the most bare and unsightly 
buildings into 'things of beauty. In all towns 
and villages there are houses on which the sun 
shines from the east, west, and south, blistering 
the paint and in summer rendering them al- 
most uninhabitable. Grapevines would turn 
the sunshine into fruit and foliage, save money, 
and materially add to the health of the home. 
Arbors and pergolas draped with vines add 
to the beauty of parks and gardens, and, with 
little care and outlay, the grape will turn 
dreary places into spots of beauty. b.m.d. 

Scientific Names. The grape family is Vitaceae. 
The European grape is Vitis Vinifera; the northern 
American varieties are derived from V. labrusca; the 
southern (muscadine) from V , rotundijolia. 

GRAPEFRUIT, a citrus fruit that has an 
acid and somewhat bitter flavor, but which, 
when eaten with sugar, is one of the most de- 
lightful of breakfast fruits. As a food to quicken 
the appetite, at the beginning of the day, the 
grapefruit has hardly a rival. It is also in 
high favor as an ingredient in fruit salads. 



Florida 
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PRODUCTION CHART 

Average yield each year, based on production for 
four consecutive years, as reported by the United 
States Census Bureau. 

This large, handsome, yellow fruit, whose 
habit of growing in clusters like grapes is 
responsible for its name, has not always been 
so appreciated as it is to-day. The Spaniards 
introduced the tree into Florida early in the 
sixteenth century, and because it is very showy, 
with its dark, shining foliage and large, fragrant 


flowers, the Floridans long cultivated it as an 
ornamental. The fruits, however, were left on 
the ground to rot, until, in the last quarter of 
the nineteenth century, a demand for grape- 
fruit was created in the North by winter 
visitors who had acquired a taste for it while 



HOW GRAPEFRUIT GROWS 

in Florida. From 1900 on, the grapefruit grew 
in popularity, and now it is one of the leading 
fruits of Florida, and also a commercial crop 
of California. For comparative crops, see the 
production chart, column one. 

The grapefruit tree is especially adapted to 
the soil and climate of Central and Southern 
Florida. It is not hardy, and thrives best in 
a frost-free region where the soil is well drained 
and rather sandy. It is usually propagated by 
budding, either on grapefruit stock or on root- 
stocks of the sour orange. By cross-breeding 
and grafting, the acidity of the fruit has been 
greatly modified. The plants are subject to 
a disease called citrus canker, which spots the 
fruit and leaves. Destruction of infected 
trees is the method most commonly used to 
fight this disease. b.m.d. 

Classification. The grapefruit is classed as Citrus 
decumana , family Rutaceae. The correct horticul- 
tural name of the fruit is pomelo. There is a pear- 
shaped variety called shaddock, which is so acid as 
to be inedible. Botanically it is of the same species 
as the pomelo, but is regarded as a distinct fruit by 
horticulturists. 
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GRAPE SUGAR. See Glucose; Dextrose. 

GRAPH, graf, a diagram showing the re- 
lation of numerical quantities. It is used for 
the purpose of presenting facts in a pictorial 
way. thus making them clearer and easier to 
understand. Suppose we have a record of a 
student's grades in arithmetic. In September 
he made a grade of 85; in October, 90; in Nov- 
ember, 78; in December. SS; and in January, 
Si. His progress may be illustrated as in the 
accompanying diagram. This is called a line 
graph , and it is one of the simplest types. It 
is made by drawing 
two lines at right 
angles to each other, 
and using one line for 
the grades and the 
other for the dates. 

Points are then lo- 
cated in the diagram 
to indicate the grades 
on the succes- 
sive dates. These 
points are then con- 
nected by a line which shows the relation 
between the two sets of data and indicates the 
progress of the pupil. This type of graph may 
be used to show many kinds of facts, such as 
the number of pupils present in a class 
on certain days, the amount of produc- 
tion of factories or farms at given times, 
or statistics of income, taxes, wealth, athletics, 
trade, and population. 

Another kind is the bar graph , which- may 
be used to illustrate the same kinds of facts. 
For example, the enrollment in the schools of 
a district on a certain date may be shown as 
in the accompanying diagram. This type of 



graph is very effective in showing comparison 
of the data which it illustrates. It may also 
be used to show the increase and decrease of 
various quantities. 

A good way to show the relation of the parts 
of anything to the whole, is by means of the 
circle graph . The cost of public education in 
the United States in 1925-1926 was $2,016,- 
812,685, divided as follows: General control, 
4 per cent; instruction, 55 per cent; current 


expense, 21 per cent; new buildings, 20 per 
cent. The illustration shows the relative sizes 
of these expenditures. 

There are many 
other kinds of graphs 
for visualizing innu- 
merable subjects, 
but for general pur- 
poses, it is sufficient 
to say that the 
elementary use of 
graphs is for the 
purpose of illustra- 
tion rather than 
for exact calculation. e.u.g. 

[Throughout The World Book will be found 
hundreds of graphs of varying character.] 

GRAPHITE, graf ite (also called Plum- 
bago). Like the diamond, pure graphite is 
composed exclusively of carbon. Here we 
find one of the wonders of nature: the brilliant, 
sparkling diamond, the hardest known sub- 
stance, and the black, crumbling, greasy 
graphite, the softest known mineral, are merely 
different forms of the chemical element, carbon. 

This mineral is used for the “lead” in lead 
pencils. It is of an iron-black or dark-gray 
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PRODUCTION CHART 

Comparing lead pencils of different sizes we indicate 
clearly the annual production of graphite from the 
principal countries. 

color, with a metallic luster, and is found in 
masses which are composed of minute scales 
crowded together. It is very soft and brittle 
and is easily reduced to a fine powder. It has 
a soapy touch, but will leave its mark on almost 
any substance it touches; this characteristic 
makes it valuable for pencils. 

Graphite is found in pockets in the older 
crystalline rocks. Some graphite was formed 
from plants in the same manner as coal, though 
the process was carried further. It is mined 
and prepared for the market by being ground 
and then purified in settling tanks. Its chief 
uses are in the manufacture of lead pencils, 
for lubricating machinery, and for making 
crucibles. For the last purpose it is mixed with 
clay, which acts as a binder and forms a cruci- 
ble that will not melt under the most intense 
heat. 





GRAPHOPHONE 


2yl2 


GRASSHOPPER 


Graphite Is obtained from two sources. It 
occurs In natural deposits and it is manufac- 
tured from carbon. The largest producers of 
natural graphite are Chosen and Czechoslova- 
kia; the quantities mined in Ceylon, Germany, 
Austria, Italy, India, the United States, and 
Mexico are also commercial!}’ important. The 
accompanying graphic chart shows the relative 
amounts produced in these countries. 

The mining of graphite in the United States 
is distributed over a wide area. In the eastern 
section, New York, Rhode Island, and Penn- 
sylvania are valuable sources of supply. In 
the South, Alabama has large deposits, having 
nine centers of production. Among the Cen- 
tral states, Michigan is the leader, while in 
the Southwest, Texas is becoming a prominent 
producer. In the western section, Colorado, 
Montana, Xevada, and California each have 
at least one graphite mine. 

The manufacture of graphite centers in the 
Acheson plant at Niagara Falls, N. Y. Here 
electric furnaces are employed to transform 
coke or anthracite into graphite by means 
of powerful electric currents. The output 
amounts to more than 1,300 short tons an- 
nually, but even this addition to the supply 
from mines does not furnish enough for do- 
mestic use. Annual imports exceed the total 
production from all sources. Manufactured 
graphite is of excellent quality, and fully 
equal to the natural product. See Pencil; 
Carbon; Allotropy. a.n.w. 

GRAPHOPHONE, graf ofo?ie. See Phono- 
graph. 

GRASMERE. See Wordsworth, William:. 

GRASSES, a family of plants remarkable 
for its wide distribution and variety of forms, 
outranking all other families of the vegetable 
kingdom in point of usefulness to man. In 
the tropics the grass family is represented by 
the giant bamboos, that tower one hundred 
feet or more toward the sky; far to the North, 
mosslike grasses a few inches high struggle for 
an existence in the hard bosom of the frozen 
earth; in the temperate regions, the larger 
grasses clothe with a beautiful garment of 
green the meadows, lawns, and hillsides. Says 
a botanical writer: 

Grasses there are, stout and higher than one’s 
head, and grasses so slender that their dying stems 
among wayside weeds are like threads of gold; grasses 
whose panicles of bloom are more than half a yard 
in length, and of a color which only a midsummer sun 
can burn into August fields; grasses so stiff that 
winter’s snow leaves them unbroken, and grasses so 
tiny that their highest flower is raised but a few inches 
from the soil. 

The great grass family contains about 4,700 
species, nearly 1,000 of which are found in the 
United States and Canada. It includes the 
great cereals of the world — wheat, corn, oats, 
rye, barley, and rice, which provide man with 


the most important part of his vegetable food. 
The majority of grasses are herbs, but the 
treelike species, such as the bamboos, have 
woody stems. From the standpoint of utility', 
the bamboo (which see) is one of the most 
remarkable of the plants which man has found 
adapted to his needs, and there are many other 
grasses of great economic value. Esparto, a 
tough, coarse grass imported from Spain and 
North Africa, is used to a considerable extent 
in paper-making and for stuffing mattresses. 
Sugar cane, also a member of the grass family, 
furnishes the world with about one-third of its 
supply of sugar. 

Then there are the meadow and pasture 
grasses, valuable as a source of food for farm 
animals. Among the principal pasture grasses 
are red- top, blue grass, bent grass, blue stem, 
and Bermuda grass; the hay grasses include 
red-top, blue grass, timothy, orchard grass, 
Johnson grass, meadow foxtail, tall oat grass, 
and rye grass. 

Grasses are flowering plants which produce 
flowers that are extremely complex in structure, 
and characterized by an arrangement in pan- 
icles or spikes, yielding a delightful variety 
and quality of form. All grasses have fibrous 
roots and nearly all have hollow, jointed stems. 
According to arrangement on the stem, the 
leaves are said to be two-ranked; that is, each 
alternate leaf grows on the opposite side of the 
stem from the one before it, which brings 
the third one directly above the first, and the 
fourth above the second. The various species 
grow in every variety of situation — in dry, 
barren places, in moist, rich soil, in marshes, 
in stagnant water, on inland prairies, and 
along the seacoast. The botanical name of the 
family is Gramineae. See next page. b.m.d. 

Related Subjects. The reader who wishes to gain an 
appreciation of the economic importance of the various 
members of the grass family is referred to the articles listed 
below. Other grasses, not of economic value, are Indexed 
at the end of the article Weeds. 


Bamboo 

Maize 

Barley 

Millet 

Blue Grass 

Oats 

Broom Corn 

Rice 

Cane 

Rye 

Corn 

Sorghum 

Couch Grass 

Sudan Grass 

Creeping Bent 

Sugar Cane 

Esparto 

Sweet Flag 

Foxtail Grass 

Timothy 

Gama Grass 

Wheat 

Hay 

Kafir Corn 

Wild Barley 


GRASSHOPPER. This is a popular name 
for two families of straight-winged, leaping 
insects, which hop through fields and meadows 
or along dusty roadsides the summer long. 
One species is described by Leigh Hunt, in To 
the Grasshopper and the Cricket , as — 

Green little v aul ter in the sunny grass, 

Catching your heart up at the feel of June, 
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Some of the Wild Grasses 
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PARTS OF THE GRASSHOPPER 


Sole voice that’s heard amidst the lazy noon, 

When even the bees lag at the summoning brass. 

All are characterized by long, slender hind legs 
with large thighs, adapted for jumping; by 
mouth parts fitted for biting; and by large, 
delicate hind wings with strong powers of 
flight, protected, when at rest, by thickened, 
tough fore wings which extend far beyond the 
end of the abdomen. Included among the 
grasshoppers are the insects commonly called 
locusts, but though all locusts are grasshoppers, 
not all grasshoppers are locusts. The chief 
distinguishing character is the length of the 
antennae, or feelers. 

Long- Horned Grasshoppers. The green 
meadow grasshoppers that country boys and 
girls delight to catch by hand are the long- 
horned species. Their threadlike, curving 
antennae are, in fact, much longer than the 
bodies of the insects themselves. Meadow 
grasshoppers belong to the same family as the 
katydids, but they are truly “hoppers in the 
grass,” while katydids live in trees. When 
irritated, the grasshoppers “spit” out a brown 
liquid that children call “tobacco.” They take 
long leaps in the grass when trying to escape, 
trusting to the green color of the vegetation to 
conceal them. If the boy chasing one of these 
agile hoppers could jump as high, in proportion 


to his size, he could easily clear his father’s 
barn in one leap. 

The male grasshoppers “sing” by rubbing 
their front wings against the body, and the 
females listen with their legs, for the auditory 
organs are on these appendages below the first 
joint. At the end of the female’s abdomen is 
a long process called an ovipositor ; this is used 
to drill a hole in which to lay her eggs. These 
eggs are often deposited in slits in grass stalks 
just above the ground. The young look some- 
thing like ants when hatched, but develop 
wings in about two weeks. Meadow grass- 
hoppers eat pieces out of tender leaves and 
stems, but are not so injurious to crops. 

Short- Horned Grasshoppers . The short- 
horned grasshoppers are the insects known 
usually as locusts. The short ovipositor, 
as well as short antennae, helps to distin- 
guish the locusts from the meadow grass- 
hoppers. In the article Locust, in these 
volumes, the reader will find interesting de- 
tails about the migrations of the locusts, and 
their terrible devastation of standing crops. 
The incredible numbers of these grasshoppers 
are often referred to in the Bible: “like grass- 
hoppers for multitude,” Judges vi, 5 and vn, 
12; “more than the grasshoppers, innumer- 
able,” Jeremiah xlvi, 23. 
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The males make their loud calls to the females 
by friction of the hind legs against portions of 
the wings; when in flight, some species make 
a loud clacking sound by striking together the 
upper surface of 
the front edge of 
the hind wings and 
the under surface 
of the front wings. 

The auditory or- 
gans are on the 
first abdominal 
segment. 

Like meadow 
grasshoppers, 
locusts have an 
incomplete meta- 
morphosis, the 
young resembling 
the adults in gen- 
eral form, but 
lacking wrings. 

The eggs are laid 
just below the sur- 
face of the ground, 
usually in the fall. 

From 25 to 125 eggs are deposited in a podlike 
mass by each female, and are covered with a 
sticky film that holds them together. Some 
species may deposit several masses during a 
lifetime. The nymphs hatch in the spring, and 
within eighty or ninety days, after molting 
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four or five times, develop into full-grown in- 
sects. In another week the mature insects 
mate, the eggs are laid for another generation, 
and within four weeks more the parents die. 


Grasshoppers as Food. The locust has long 
been an important article of food in various 
parts of the world. In the Mosaic law, the 
locust and the grasshopper were exempted 

from the decree 
forbidding the 
eating of flying 
and creeping 
creature going 
“on all fours.” 
Shakespeare, in 
Othello , speaks of 
food “luscious as 
locusts,” and 
Saint Matthew 
says of John the 
Baptist that “his 
meat w r as locusts 
and wild honey.” 
The insects are 
candied in China, 
and are an im- 
portant article of 
the Filipino diet. 
In the desert parts 
of Arabia and in 
the North African plains near the Red Sea, the 
bodies are dried, ground into a powder, and 
mixed with flour for bread. 

The Indians in the Great Plains region of 
North America found roasted grasshoppers a 
great delicacy. It is believed by some archae- 
ologists that the grasshopper plagues may ac- 
count for the migrations of ancient American 
civilization. wj.s. 

Classification. The long-horned grasshoppers be- 
long to the family Locusiidae , though no locusts are 
therein included; the short-horned are in the family 
Acridiidae. The common meadow grasshopper is 
classed as Orchelimunt vulgare. The most conspicuous 
American locust is the Rocky Mountain species, Me- 
lanoplus spretus. All of the species belong to the order 
Orthoptera (which see). 

GRASSING. See Bleaching. 

GRASS LAKE. See Illinois (Physical 
Features). 

GRASS SNAKE. See Garter Snake. 

GRASS-WIDOW, a term once applied to 
a married woman temporarily parted from her 
husband, and now also to a divorced woman. 
The term probably originated during the nine- 
teenth century, when European husbands in 
India during the summer sent their wives to 
the hills. Here grass was plentiful, which was 
not the case in the sweltering plains, a cir- 
cumstance of economic importance, and there- 
fore applied to those wives who spent the 
summer in the grass country. In the California 
gold fields, a miner often left his wife to board 
in some family while he was prospecting at a 
distance, and he called this “putting his^wifc 
to grass.” Some think this is the origin of 
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the term grass-widow, but the former explana- 
tion is more plausible. 

GRATING. For diffraction grating, see 
Diffraction. 

GRATTAN, Henry (1746-1820), an Irish 
politician and orator who, for his services to 
his country, was voted $250,000 and “a house 
and lands for him and his heirs forever/' by 
the Irish Parliament. He was born in Dublin, 
educated at Trinity College, and admitted to 
the Irish bar. In 1775 he was elected as rep- 
resentative to the Irish Parliament, into, which 
he infused such a spirit that mainly to him was 
due the partial abolishment of the heavy re- 
strictions on Irish commerce. For his services 
in obtaining this great concession, he was voted 
the gift above named. He became the head 
of the Irish Whig party and temporarily with- 
drew from Parliament, but returned in 1805. 
His later years were spent in working for 
Roman Catholic emancipation. He did not 
have a strong_ voice, yet he ranked high as an 
orator. His invective against Bonaparte and 
his eulogy on Chatham are not surpassed in 
British eloquence. He died in London, and is 
buried in Westminster Abbey. 

GRATZ, grahts, capital of Styria, a province 
of Austria. See Austria (The Cities) . 

GRAVENHAGE, grab! ven hahg> the name 
of the capital of The Netherlands since 1929, 
supplanting the old name, The Hague. 

GRAVEYARD OF THE ATLANTIC. See 
Sable Island. 

GRAVITATION, grew i ta r shun . It -has 
always been the aim of the scientist to find a 
logical explanation for everything that takes 
place in nature. Why does a heavy object 
held in the hand seem to pull the hand toward 
the floor? Why does the object fall if the- hand 
releases it? Actions of this sort were long ago 
referred to a force called gravitation , which 


was regarded as a mutual attraction between 
masses of matter. Sir Isaac Newton is honored 
as the discoverer of this force, because in 1687 
he announced a universal law of gravitation, 
and gave it specific mathematical form. This 
law was based on the researches of Galileo and 
other scientists, particularly on the laws of 
planetary motion worked out by Johann Kepler 
(see his biography for a statement of these 
laws). Newton's law is as follows: 

Every particle of matter in the universe attracts 
every other particle of matter. The direction of this 
attraction is the line joining two portions of matter. 
Its force varies directly as the product of their masses, 
and inversely as the square of the distance between 
their centers of mass. 

According to this law, no matter how large 
or how small any given bodies are, the force 
of gravitation is acting between them. A 
stone falls to the ground because the earth 
attracts it; but the stone in turn attracts the 
earth. Each moves to meet the other, but the 
stone passes through a much greater distance 
than does the earth, simply because it is so 
much smaller. As a matter of fact, the mass 
of the earth is so great that its motion is im- 
perceptible with relation to any small object; 
but, put it within close range of a mass as 
large as the sun, and it would be drawm to the 
surface of that object just as a stone is drawn 
to the earth's surface. 

In the field of astronomy, the application 
of Newton's law has added immensely to our 
knowledge of the universe. One of the most 
str ikin g results of its application was the 
discovery of the planet Neptune, the existence 
and position of which were calculated from 
variations in the motions of Uranus. Astrono- 
mers correctly interpreted these variations 
as due to the attractive force of an unknown 
planet (see Neptune). 
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Newton and Einstein. In 1915 Einstein 
announced his general theory of relativity, 
and four years later it was stated that proof 
of its validity had been obtained. This an- 
nouncement gave rise to the report that 
Newton’s theory of gravitation had been over- 
thrown. What really happened was this: 
Einstein gives a different description of gravi- 
tation, and in 1919 (and in 1922) one particular 
postulate of his was verified. The Einstein 
conception of gravitation is about as follows: 

Different objects do not attract each other 
by exerting a pull. Space (in the Einstein 
theory this is called space-time) has an inherent 
warp, or curvature, in the neighborhood of 
matter, and this curvature is greatest near 
heavy bodies. Gravitation is the natural 
effect of the curvature of space-time, and the 
region around a massive body within which 
the special curvature is manifested is the 
gravitational field of that body. The gravi- 
tational field of the sun may be thought of 
as a hill in space-time, which grows steeper 
toward the top. At the very top of the hill is 
the sun. Bodies like the planets, moving in 
this gravitational field, are deflected around 
the precipitous top instead of moving across 
it, because the curved path is the easiest one 
to take. Thus, in the Einstein theory, gravi- 
tational fields are substituted for action at a 
distance. In the case of falling bodies, the 
appearance of falling is due to the special 
direction which is forced upon motion near 
great masses of matter by the curvature of 
space-time. (One difficulty in explaining this 
theory is that it forces us to create mental 
pictures outside the scope of our sense im- 
pressions. It is best explained by mathe- 
matical formulas.) 

The reader will at once ask why, if Newton’s 
theory is wrong, its applications have brought 
such magnificent results. The answer is that 
Newton’s mathematical calculations do hold 
true for bodies moving with relative slowness, 
regardless of the truth of his theory of at- 
traction. Einstein admitted that most of his 
calculations for the movements of the planets 
would vary so slightly from Newton’s that no 
appreciable difference could be noticed. In the 
case of very rapid motion, however, he asserted 
that there would be a difference. The test he 
offered was the displacement of light rays from 
a star to earth, when the rays passed through 
the gravitational field of the sun. Light has 
a velocity of over 186,000 miles per second, 
and there is no faster motion known. Einstein 
predicted that the displacement would be 
twice that calculated by the Newton formula. 
In 1919 and 1922, during solar eclipses, his 
prediction was verified (see Einstein’s Theory 
of Relativity for still another proof). Those 
scientists who accept the theory believe that 
Einstein has proved his case, but there are 


notable authorities who disagree with his hy- 
pothesis and are not convinced of its validity. 

The reader should understand, however, 
that stating a law’ according to which some- 
thing acts is not explaining what that some- 
thing really is. No one knows the cause of 
gravitation. Newton did not try to ansv’er 
the question, nor has Einstein answered it. 
To explain something, we tell what it is in 
terms of something that is more simple and 
more common. Certainly “space- time” and 
“warped space” are neither simple nor com- 
mon. A.L.F. 

[In iq 29 Einstein announced an extension of Ms 
theory, in wMch he suggested that gravitation and 
electromagnetism are aspects of the same universal 
law. See Einstein’s Theory.] 

Related Subjects. In addition to references given above, 
the reader is referred in these volumes to the following 
articles: 

Attraction Gravity, Center of Newton, Sir Isaac 

Falling Bodies Light Weight 

GRAVITY, Center of. Many textbooks 
now use the term center of mass, instead of 
center of gravity. If you stick a pin through 
a point near the edge of a blotter and allow 
the latter to swing freely, it will come to rest 
at a position in which most of the blotter is 
below the point of suspension; if you move it, 
it will return always to this same position. 
There is one point in the blotter, however, 
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called the center of gravity, or center of weight; 
if you stick the pin through this, the blotter 
will remain in whatever position you place it. 
How to find this center of gravity is shown at 
(1) in the illustration. 

When the force of gravity acts on an object, 
its power seems to be applied at the center of 
gravity. When a cone is in the position shown 
at (2), so that a line directly downward from 
the center falls outside of the object, the pull 
of gravity will upset the cone by drawing the 
center toward the earth. But in the position 
at (3), where a similar line falls within the base 
of the cone, gravity merely holds the article 
still, because to tip it in either direction, the 
center must be raised. In the first case, it is 
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said to be in unstable equilibrium ; in the second, 
in stable equilibrium. Everyone knows that a 
board standing on end will fall, that one on its 
edge may be balanced but is easily overturned, 
but that a board resting on its broad side will 
stay in that position. From this fact, it may 
be seen that the higher the center of gravity 
of an object, the more likely the object is to tip. 

A center of gravity may be outside of its 
object, as in the case of anything hollow, like 
a boat or a dish. The point at which the 
attraction of the sun influences the earth is 
not the center of the earth, but the center of 
gravity of the earth and the moon combined, 
for, although they do not form a . single object, 
their mutual attraction makes it impossible for 
the sun to pull on one without pulling on the 
other; they are like a dumb-bell with one 
large and one small end. The center of gravity 
of a body is not the point where there is as 
much matter on one side as on the other side. 
The center of gravity is the center of gravi- 
tational moments. a.l.f. 

Related Subjects. The reader is referred in these 
volumes to the following articles: 

Einstein’s Theory Gravitation 

Falling Bodies Physics 

GRAVITY, Specific. There was conster- 
nation at the court of Syracuse one day, many 
hundreds of years ago, when Hiero, the king, on 
receiving a new crown, decided that it was not 
made of solid gold, as he had ordered, but was 
alloyed with silver. He was furious! A king’s 
crown must be of purest gold. Besides, he 
did not intend to be cheated. But his problem 
was simple; he merely sent the crown to 
Archimedes, with the command that he settle 
the matter. 

Archimedes was one of the wisest men in 
Greece about 200 b.c. In the article under his 
name, you will find an account of his life and 
the marvelous things he did. But Archimedes, 
for all his wisdom, was much puzzled by the 
problem presented to him. For a long time he 
was unable to' devise a way of finding out 
whether the king’s crown was actually made of 
pure gold, without destroying it. Then, one 
day, when he was getting into the bath, he 
noticed the spilling over of the water and it 
gave him his inspiration. He would take the 
crown and put it into a vessel filled with water 
and note how much spilled over. Then he 
would take the same weight of pure gold and 
put it into a vessel containing exactly the 
same amount of water. If the crown were also 
of pure gold, it would be exactly equal in bulk 
to the piece of gold, and the amount of water 
displaced would be exactly the same in both 
cases. But if the gold in the crown were mixed 
with silver, it would be greater in. bulk than 
the piece of pure gold, and the amount of water 
spilled over would show it. In short, Archi- 


medes had discovered how to determine the 
specific gravity of a substance. 

* Specific gravity is the weight of a given 
quantity of a substance as compared with that 
of an equal volume of another substance used 
as a standard. Stated more simply, it is the 
ratio of its density to the density of a standard 
substance. Water is usually taken as the 
standard of comparison for solids and liquids, 
while air is taken as the standard for gases. 
The specific gravity of a solid or liquid is the 
ratio between its weight in air and the weight 
of an equal volume of water; this ratio is se- 
cured by dividing its weight in air by the 
weight of an equal volume of water. 

Archimedes’ principle , that a body immersed 
in a fluid displaces an amount of the fluid 
equal to its own loss of weight, furnishes the 
most convenient method of finding the specific 
gravity of a substance. To find the specific 
gravity of a body heavier than water, first weigh 
the substance in air; then weigh it in water; 
then subtract the weight in water from the 
weight in air. The result will be the weight of 
the volume of water displaced. Divide the 
weight of the substance in air by its loss of 
weight in water, and you will have the specific 
gravity of that substance. 

To find the specific gravity of a body lighter 
than water, weigh the body in air. Then take 
a sinker heavy enough to keep the body under 



AN EXPERIMENT IN FINDING SPECIFIC GRAVITY 
Fig. i is a stone. If the stone is immersed in water, 
as shown in Fig. 2, it will raise the water in the tum- 
bler as much as the space it occupies; that is, speaking 
scientifically, it will displace its own bulk of water. 
Fig. 3 indicates the increase in the height of water. 
Fig. 4 represents the water which equals the bulk of 
the stone. When that quantity of water and the 
stone are weighed it can be determined how many, 
times heavier than water is the stone. The resulting 
quotient is the specific gravity of the stone. 

water, and weigh the sinker in the air and in 
the water. Then weigh both the body and 
the sinker in water. By subtracting the loss 
of weight of the sinker in water from the loss of 
weight of the two bodies together, the loss 
of weight of the light body is obtained. Divide 
the weight of the light body by its loss of 
weight in water, and the result is its specific 
gravity, which will, of course, be less than 1. 

In finding the specific gravity of a liquid, a 
specific-gravity bottle is commonly used. This 
bottle is made to hold a certain weight of water, 
say a thousand grams. Fill the bottle with the 
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liquid to be tested and weigh it. Divide the 
weight of the liquid in the bottle by the weight 
of water it is made to contain (1,000 grams), 
and the result is the specific gravity of the 
liquid. The specific gravity of a liquid may 
also be found by the use of a hydrometer 
(which see). See, also, Density; Hydro- 
statics. A.L.F. 

Problems. (1) To find the specific gravity of a 
body heavier than water: 

A piece of metal weighs 17 pounds in air and 15 
pounds when immersed in water. What is its specific 
gravity? 

Solution. 17 pounds — 15 pounds = 2 pounds, the 
weight of an equal volume of water. 

Since 5 G ^ weight ° f body 

weight of equal bulk of water 

S.G. =— = 8.5. 

2 

(2) To find the specific gravity of a body lighter 
than water: 

A block of wood weighs 12 ounces in air, and a 
sinker weighs 30 ounces. What is the specific gravity 
of the wood, if the sinker weighs 2 s ounces in water 
and the two together weigh 7 ounces in water? 

Solution. 30 ounces +12 ounces — 42 ounces, 
combined weight of the two objects in air. 

42 ounces — 7 ounces =35 ounces, loss of weight of 
the two objects in water. 

30 ounces — 25 ounces =5 ounces, loss of weight of 
the sinker in water. 

3 5 ounces — s ounces =30 ounces, loss of weight 
of the wood in water. 

1 2 

- — =0.4, specific gravity of the wood. In this case 

30 

^ £ weight of body 

lifting effect of water on body only 

(3) To find the specific gravity of a liquid without 
using a specific gravity bottle: 

A bottle weighs 300 grams when empty, 800 grams 
when full of water, and 675 grams when full of gaso- 
line. What is the specific gravity of the gasoline? 

Solution. 800 grams— 300 grams = 500 grams, 
weight of the water. 

675 grams— 300 grams =375 grams, weight of the 
gasoline. 

s G _ weight of liquid _375 = _ ^ 

weight of equal volume of water 500 

GRAVITY CELL. See Electric Battery. 

GRAVITY SYSTEM. See Hydraulics. 

GRAY, Asa (1810-1888), recognized as the 
foremost American botanist of his day, was 
bom at Paris, N. Y. After a few years spent in 
the practice of medicine, he became curator of 
the New York Lyceum of Natural History. 
In 1838 he was appointed professor of natural 
history in the University of Michigan, and in 
1842 accepted a like appointment at Harvard 
College. As the leading disciple of Darwin in 
the United States, he advocated and defended 
the theory of evolution as being in harmony 
with the strictest religious views. See Darwin, 
Charles. 

His Writings. The collection of Gray’s brilliant 
discussions on evolution is entitled Darwinia. His 
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writings include many valuable textbooks on Ameri- 
can flora, some of which are Field , Forest , and Garden 
Botany; How Plants Behave; New Flora of North 
A m erica. 

GRAY, Elisha (1835-1901), an American in- 
ventor for whom his friends claimed the honor 
of originating the telephone, denying the credit 
to Alexander Graham Bell. He was born at 
Bamesville, 0 ., and attended Oberlin College, 
maintaining himself 
there by working 
as a carpenter. Be- 
ginning his investi- 
gations in 1867, he 
took out nearly fifty 
patents for telegraph, 
telephone, and other 
electrical appliances, 
including a type- 
printing and a writ- 
ing or copying tele- 
graph. In 1876 he 
filed in the Patent 
Office specifications 
for a telephone, but 
the patent was fi- 
nally awarded to 
Alexander Graham 
Bell (which see). Gray was for a number of 
years engaged in the manufacture of telegraph 
apparatus in Chicago and Cleveland. He 
was the author of Harmonic Telegraphy and 
Telephony and Nature's Miracles. See Tele- 
phone. 

GRAY, George (1840-1925), an American 
jurist and legislator, who rendered his country 
distinguished service as member of such im- 
portant arbitration boards as the Joint High 
Commission between Canada and the United 
States (1898), the 
Anthracite Coal 
Strike Commission 
(1902), of which he 
was chairman, and 
the North Atlantic 
Coast Fisheries Arbi- 
tration at The Hague 
(1910). He was born 
at New Castle, Del., 
was graduated at 
Princeton College in 
1859, and after study- 
ing law at Harvard, 
was admitted to the 
bar in 1863. From 
1879 to 1885 he was 
attorney-general of 
Delaware, and in the 
latter year was elected to the United States 
Senate. In the Senate, where he served twelve 
years, Gray was one of President Cleveland’s 
most loyal supporters at times when the Presi- 
dent’s quarrels with Congress reached the 
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THE “CHURCHYARD” OP THE “ELEGY” 

The place has changed but little in appearance since the poet’s death. Beneath the window rich with ivy 
is the grave of Gray — an ideal resting place for one who has identified his name forever with its peaceful beauty. 


acute stage. He was appointed judge of the 
United States Circuit Court in 1899, and served 
until 1914. Under the Hague Convention of 
1900, Judge Gray was made a member of the 
International Permanent Court of Arbitration. 
See Peace Conference, International. 

GRAY, Hawthorne C. See Aircraft 
(First Great Feats in Flying: Altitude Records) . 

GRAY, Robert. See Oregon (Exploration) . 

GRAY, Thomas (1716-1771), an English 
poet, author of one of the best-known and 
also one of the most perfect poems in English 
literature, Elegy Written in a Country Church- 
yard . 

In the opening lines of this beautiful poem, 
Gray revealed himself as herald of the new 
movement in English literature that came to 
full flower in the first part of the nineteenth 
century (see Romanticism) : 

The curfew tolls the knell of parting day; 

The lowing herd winds slowly o’er the lea; 

The plowman homeward plods his weary way, 

And leaves the world to darkness and to me. 

[The third line of this stanza, “The plowman home- 
ward plods his weary way,” has been subjected to 
twenty-six changes in form by students of English.] 

Gray was born in Comhill, London, and studied 
at Eton College and at Cambridge University. 



He left the university without taking a degree, 
and from 1739 to 1741 traveled on the continent 
with his friend Horace Walpole, son of 

T7-r\rrloni'T , c Pri rn f* _______________ 

Minister. Returning 
to England, he re- 
sumed his studies at 
the university, re- 
ceiving a degree in 
1743. He passed 
nearly all the rest of 
his life in Cambridge, 
devoted to writing 
and the study of 
literature. In ad- 
dition to his talent 
for English poetry, 
he was an admirable 
letter writer, and he 
composed very good 
Latin verse. The 
churchyard that m- TH oma7gray 

spired the sublime 

Elegy belongs to the village church of Stoke 
Poges, where Gray’s mother made her home. 
The poet is buried in the shadow of the “ivy- 
mantled tower.” The location of his grave is 
shown in the illustration on this page. 
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The publication of his Elegy , in 1750, estab- 
lished Gray's fame, and in 1757 he was ottered 
the poet laureateship, which he declined (see 
Poet Laureate). 

Other Works. In 1750 also appeared his odes. The 
Progress of Poesy and The Bard. The latter, a 
thrilling denunciation of the cruel King Edward, 
uttered by the last of the Welsh bards, is so filled with 
the spirit of Romanticism that it is justly considered 
one of the epoch-making poems of English literature. 
Then followed The Fatal Sisters and The Descent of 
Odin , which helped to bring the literal world to a 
realization of the romantic beauty of Norse myth- 
ology. 

GRAY BUCK. See Gab wall. 

GRAYLING, “the flower of fishes,’ ’ so called 
by Saint Ambrose, the Bishop of Milan. The 
family contains only five species. All of the 
graylings are very beautiful, and live in 
the rivers of cool or Arctic regions. In Europe 
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they reach a weight of four or five pounds, but 
in America the specimens rarely exceed one 
and one-half pounds. They are much like the 
small salmon in character and habits, but are 
more slender, graceful, and active. They differ 
especially in the structure of the skull, for the 
head is short, the mouth small, and the eyes 
very prominent, while their scales and dorsal 
fin are much larger. The three American spe- 
cies, Arctic , Michigan , and Montana , which are 
about eighteen inches in length, are fine game 
fish, and their flesh is a great delicacy. The 
American grayling is found only in the geo- 
graphical sections which give the names to the 
three species. l.h. 

Scientific Names. The Arctic, Michigan, and 
Montana graylings are known, respectively, as 
Thymattus signifer, T. tricolor, and T. montanus. 

GRAY MATTER. See Brain. 

GRAY’S HARBOR, Wash. See Washing- 
ton (Physical Features). 

GRAYSON, Mrs. Florence. See Air- 
craft (First . Great Feats in Flying: Made 
Four Attempts). 

GREAT ABACO, ah' hah ko. See Bahama 
Islands. 

GREAT AMERICAN DESERT. See Utah 
(The Land). 

GREAT AUGHRABIES, or HUNDRED 
FALLS. See Orange River. 


GREAT AUSTRALIAN BIGHT, aws tra'li an 
bite , a bay of the Indian Ocean indenting the 
south coast of the continent of Australia. Its 
boundaries are not clearly defined, but it ex- 
tends almost the entire length of the coast, 
sweeping northward from Tasmania along the 
coasts of Victoria and South Australia, to the 
most southerly point of Western Australia. 
Numerous bays and gulfs indent the shores of 
Victoria and South Australia, but on the south 
of Western Australia, there are few bays and 
no natural harbors of any importance. The 
only large river flowing into the bight is the 
Murray, which carries with it the waters of 
the Darling and other tributaries. 

GREAT BARRIER REEF. See Australia 
(Coast Line and Islands) . 

GREAT BASIN, a vast area of about 210,- 
000 square miles, in Utah, Nevada, California, 
and Oregon. It is surrounded by high moun- 
tains on every side, and numerous ranges cross 
it. The valleys are sinks, the largest being 
Great Salt Lake and Carson and Humboldt 
sinks. Strange to say, its greatest depressions 
are at its borders. It contains many streams 
and lakes, some of the latter being salt. The 
basin is covered with desert shrubs, but is 
nearly destitute of trees. 

GREAT BASSA, a town in Liberia (which 
see). 

GREAT BEAR. See Bear, Great. 

GREAT BEAR LAKE, a large lake in the 
basin of the Mackenzie River, in Northwest 
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Canada, so called because it lies partly within 
the Arctic Circle, beneath the constellation 
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Great Bear. It is about 250 miles east of the 
Rocky Mountains, on low-lying land, the bot- 
tom of the lake being below the level of the 
Arctic Ocean. It has a very irregular outline, 
and its area of 11,821 square miles makes it 
nearly as large as the state of Man-land. The 
water is very- deep, dear, and cold. Fish of 
many kinds abound, especially the herring- 
salmon. For seven to nine months each year, 
the lake is frozen. Fur-bearing animals are 
trapped in great numbers along its shores. It 


is fed by numerous rivers, the most important 
being the Dease, and is drained by the Great 
Bear River, which flows into the Mackenzie. 
In 1825 the second expedition of Sir John 
Franklin (which see) wintered on the shores of 
the lake and erected a fort named Fort Frank- 
lin, which was afterward occupied as a trading 
post of the Hudson’s Bav Companv. 

GREAT BELL OF MOSCOW. 'See KREM- 
LIN. 

GREAT BIBLE. See Coverdale, Miles. 



est island of Europe, the “right little, tight monwealth oe Nations.] 

little island,” as its inhabitants affectionately Size and Location. The land-mass of Great 
call it, has acquired an influence that reaches Britain is eighth in size among the islands of the 

around the world. It is impossible even to world; the largest island, Greenland, if Aus- 

Imagine what the history of North America, tralia be excluded, has an area more than nine 

of South Africa, of India, or of Egypt would times as great as Great Britain’s 88,745 

have been, were it not for the part that Great square miles. Great Britain is thus nearly 

Britain has played in the history of each. The twice as large as Pennsylvania, or about 

name Great Britain, as used officially, belongs one-third as large as the Canadian province 

to the island-mass that is made up of England, of Alberta. Of its area, England constitutes 

Scotland, and Wales, and the near-by Channel 50,874, Scotland 30,405, and Wales 7,466 

Islands, the Isle of Man, etc. These countries square miles. Its greatest length is almost 

and islands, together with Northern Ireland, 600 miles, or two-thirds of the distance between 

comprise the United Kingdom. The United New York and Chicago; its greatest breadth is 

Kingdom, in turn, is the nucleus of the world- in the extreme south, about 320 miles; while be- 

encircling British Empire and British Common- tween the Firth of Forth and the Firth of 

wealth of Nations, in which the Irish Free Clyde, it narrows to thirty-two miles. 

State, Canada, Newfoundland, South Africa, Great Britain lies in the northwest of Europe, 
Australia, and New Zealand are self-governing just north of France, and is separated from the 

units co-equal with the mother country. Continent by the North Sea, the Strait of 

Great Britain is a translation of the Latin Dover, and the English Channel. To the west, 

term Britannia Major, which long ago dis- and separated from it by North Channel, the 

tinguished this land from the French Britannia Irish Sea, and Saint George’s Channel, is an- 

Minor , or Brittany, dimly visible across the other large island, Ireland, which at all times 

Channel. In the fifth century, “Little Britain” in its history has been closely associated with 

was a refuge for Celtic tribes who left their Great Britain; while all about it are groups of 

homeland to escape the attacks of barbarous smaller islands, the Orkney, Shetland, Hebri- 

invaders. (The story is told elsewhere under des, Scilly, and Channel Islands, and the Isles 

Brittany.) Politically, the name Great Brit- of Wight, Man, and Anglesey, which are under 

ain had no significance until the accession in its domination. 

1603 of James I, who wanted some title to Its shape and location have given to Great 
indicate his entire English and Scottish realm. Britain certain advantages which it has utilized 
Not until 1707, however, were England and to the full. First of all, it has, by reason of its 

Scotland united under one Parliament. broken shore line and many deep indentations, 


[This article deals only with Great Britain as a 
whole. For the detailed descriptions of the divisions of 
the United Kingdom, the reader is referred to the ar- 
ticles England, Ireland, Scotland, and Wales. The 
overseas possessions and self-governing units of the 
empire are described under their respective titles. 


a very long coast in proportion to its area — 
over 4,000 miles in all, or one mile to every 
twenty square miles of area. The vast conti- 
nent of Africa, with its eleven million square 
miles and more, has but a little over four times 
as long a coast line. Because of this pecu- 
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liarity, Great Britain has no point which is 
over seventy miles from the sea. Navigable 
rivers, too, decidedly enhance this advantage. 

Then there is its location, in the temperate 
zone, but far enough north so that its northern- 
most points, where the summers are short, have 
a compensating length of day — seventeen hours 
of daylight in some places. Moisture is plenti- 
ful, too, because of the proximity of the warm 
waters of the Atlantic, and not only agriculture, 
but certain manufacturing industries as well, 
profit from this. Close to the great countries 
of Western Europe, it has never lacked for 
markets to which to send its products, while 
the fact that it lies between the great land 
masses of the globe has had much to do with 
its commercial importance. As noted in the 
article on England, however, these advan- 
tages . would have gone for naught had the 
inhabitants of the island not been the pro- 
gressive, able people that they are. 

Physical Characteristics. Though the details 
of the surface features are given in the articles 
on the separate political divisions, a brief sum- 
maty of them as they concern the island as 
a whole will be of interest here. 

As regards elevation, Great Britain has four 
definite, well-marked regions. 

(1) The Highlands of Northern Scotland, a rather 
barren, inhospitable mountain district, which con- 
tains among its ridges Ben Nevis, the highest point 
in the island, which reaches an altitude of 4,406 feet. 
In this section have developed those silent, rugged 
people who have preserved for so long their own 
peculiar customs and dress — the Scottish Highlanders. 

(2) The Scottish Lowlands , south and east of the 
mountain region — an agricultural district with rich 
soil and with mineral wealth which has made possible 
thriving manufacturing industries. The Lowlands 
are much more thickly populated than the Highlands. 

(3) The mountainous region which extends from 
Southern Scotland across Northwestern England 
and embraces practically all of Wales. One range of 
these mountains, the Cheviot Hills, forms a portion 
of the boundary between England and Scotland. 
These mountains are not so high as those of the 
Scottish highlands, nowhere attaining a greater height 
than 2,600 feet. 

(4) The lowlands of England, to the south and east 
of the mountain district, the greatest agricultural 
region of the island. 

Mineral Wealth. This, with the various in- 
dustries, is treated in the separate articles, but 
it is worthy of special note here. No other 
country in all the world has produced anything 
like so large a total of minerals. To-day, to 
be sure, the United States far exceeds Great 
Britain in its coal production, but less than a 
century ago Great Britain mined each year two 
and one-half times as much coal as all the 
rest of the world together, and three-quarters 
of a century ago it was producing more than 
half the world's output of iron. The amount 
of coal produced in the island is not decreasing, 


but iron production seems at a standstill, 
and larger and larger quantities are being im- 
ported. If all the people who work in the coal 
mines of Great Britain could be brought to- 
gether, they would constitute a city as large 
as any in the island excepting two, for there 
are no fewer than 800,000 of them. 

Manufactures. The history of the growth of 



COMPARATIVE AREAS 

England, Scotland, Wales, and Ireland have a com- 
bined area of 121,331 square miles — less than 4,000 
square miles greater in extent than the three states 
of Ohio, Indiana, and Kentucky. Nevertheless, Brit- 
ain’s power is almost without limits. 

manufactures in Great Britain has been one 
of absorbing interest. In early times, the people 
of Holland, of France, and of Flanders far sur- 
passed the English in industrial skill and in the 
amount of manufactured products, and not 
until after the union of England and Scotland 
did British supremacy in manufacturing really 
begin. There were many causes which con- 
tributed to this — the abundance of iron and 
coal, as noted in the article England; the 
growing commerce of the country, which made 
possible easy distribution; and the peculiar 
British inventive genius, which gave to the 
country its labor-saving machines. It was in 
connection with the installation of machinery 
in the various factories that there occurred 
some of the most interesting events in all 
industrial history. Fear lest machinety would 
take from them their means of livelihood 
united with superstition to make the factory 
people hate the machines, and seldom was one 
set up without a riot. 

[An excellent idea of this turbulent condition is 
given in John Halifax , Gentleman, which describes the 
difficulties its hero met in trying to introduce machin- 
ery.J 
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For over a century after the factories were 
reorganized on the new mechanical basis, 
Great Britain produced more manufactured 
articles than any other country in the world, 
but in the latter part of the nineteenth cen- 
tury, the United States had a very remarkable 
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industrial development, and to-day supremacy 
in quantity of output belongs to the latter 
country. 

Transportation and Communication. Great 
Britain has, for its size, a large number of 
navigable rivers, and before the invention of 
railway transportation much was done to im- 
prove these. The country was crossed and 
xecrossed by a network of canals, but since the 
coming of the railroads, these have been in a 
large measure neglected. Certain of them, as 
the Manchester Ship Canal, however, which 
is wide enough to admit of the passage of two 
huge seagoing vessels, are still of great im- 
portance. The roads are excellent, and while 
the old coaching days, with their changes of 
horses at the wayside taverns, are over, the 
highways have been a great boon to automo- 
bifists. 

The railroads are the island’s chief means of 
transportation, and Great Britain has the dis- 
tinction of having possessed the first railway of 
any importance, that which was opened in 1830 
and ran from Liverpool to Manchester. Rail- 
roads increased rapidly, and to-day the island 
has over 20,000 miles of track. 

The outbreak of the World War in 1914 
had a great influence on the railroads of Great 


Britain. Most of these were immediately 
taken over by the government, and though 
the general managers were left in control, 
they were made responsible to the govern- 
ment rather than to the stockholders. The 
prime consideration demanded was prompt and 
effective movement of troops, food, and muni- 
tions; and ordinary traffic was compelled to 
take second place. The railroad employees 
showed great promptness in enlisting for mili- 
tary service, and one road, the»North Eastern, 
sent so many volunteers that these were 
formed into a separate battalion. 

Great Britain has excellent telegraph and 
postal systems, both of which are owned and 
controlled by the government. The income 
of the postal service is greater than its expend- 
iture, but the telegraph service sometimes 
shows a slight yearly loss. 

Commerce. Expansion of trade has been at 
the basis of Great Britain’s desire for colonial 
expansion; protection of trade" has been the in- 
centive for its constant insistence upon naval 
supremacy, and from the time of Queen Eliza- 
beth, British commerce has been steadily 
growing. The British merchant marine is the 
largest in the world, and for many years has 
carried not only the commerce of Great 
Britain and its colonies, but much of that of 
other nations as well, including a great deal of 
the overseas trade of the United States. The 
imports have increased in value more rapidly 
than the exports, for certain manufacturing in- 
dustries which once were carried on almost 
exclusively in Great Britain have been de- 
veloped on the Continent as well, and in the 
United States and Canada. Practically all 
of the exports are manufactured articles and 
coal, while the imports are largely foodstuffs 
and raw materials. The food supply of the 
island is seldom more than seven weeks ahead 
of the rate of consumption. Of the countries 
engaged in trade with Great Britain, the United 
States is the largest provider of imports; 
Germany, British India, France, and Argentina 
ranking next, in that order; while British India 
and Australia receive the heaviest exports. 

Religion. Closely associated as they are, 
England and Scotland differ in their dominant 
religion [see England; Scotland (Religion)]. 
In England the Established Church is the 
Church of England, while in Scotland the 
Presbyterian Church is strongest. It is an in- 
teresting fact that the Presbyterians, who origi- 
nated in Scotland and have there had their 
stronghold ever since, are in England one of 
the least numerous of the dissenting sects. 

Government 

Great Britain has not, like the United 
States, and^ indeed, like most great countries, 
a single written Constitution, but its govern- 
ment is none the less a strictly constitutional 
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form. In fact, England, the outstanding unit 
of the United Kingdom, has been a leader in 
developing constitutional government, and 
many other countries have patterned after 
it. Much of its Constitution is unwritten — a 
mass of precedents and decisions which have 
been built up through the centuries and now 
have all the force of written laws. There are 
many documents of the utmost importance, 
Parliamentary acts, royal decrees, judicial 
decisions, and, above all, several instruments 
which are basic. These are the Magna Charta, 
forced from King John in 1215; the Declara- 
tion of Rights in 1689; the Act of Settlement 
in 1701; the Act of Union with Scotland in 
1707; the Act of Union with Ireland; the act 
establishing the Irish Free State; and the 
decisions of the conference which recognized 
the status of the self-governing units. Such 
a Constitution is far more flexible and easily 
changed than a single written document drawn 
up by a constituent assembly, and it is con- 
stantly changing. 

Central Government. The government of 
Great Britain is a hereditary constitutional 
monarchy, the preference being given to male 
heirs. 

Executive Branch. Nominally, the Crown 
holds the supreme executive power, and there 
have been kings in the long course of English 
history who have actually been all but abso- 
lute. One power and privilege after another 
has been assumed by Parliament, however, and 
the Crown retains merely such rights and 
duties as have not been forbidden It by Parlia- 
ment. Among those powers which still remain 
to the Crown are the declaration of war (but 
only upon the determination of the Ministry 
and Parliament); the making of treaties; the 
granting of pardons and the issuing of pass- 
ports; the appointment of diplomatic and many 
admi n istrative officers; the command of the 
army and navy; the appointment of high 
officers in the Church of England, of which the 
king must be a communicant; and the summon- 
mg and dissolution of Parliament. Most of the 
functions are performed by others in the name 
of the sovereign. In theory at least, Great 
Britain has never departed from the doctrine 
that “the king can do no wrong” — that is, Par- 
liament can never hold him responsible for any 
of his acts. However, as the spirit of democracy 
has become more and more manifest, the 
actual power of the sovereign has decreased. 
Whereas, a few hundred years ago the king 
ruled more or less arbitrarily, now for over two 
hundred years no king or queen has ventured to 
veto an act passed by the people’s Parliament. 

Since entire irresponsibility on the part of 
the executive works for despotism, the actual 
executive supremacy is vested in the king’s ad- 
visory body — the Ministry , or Cabinet , which is 
directly responsible to Parliament. The Min- 


isters must be members of Parliament, and 
belong to the party which at the time is in 
the majority in the House of Commons. Cus- 
tom has outlined the method of procedure 
thus: The leader of the majority in the House 
of Commons is invited by the king to choose 
a Cabinet, usually accepting for himself the post 
of Prime Minister, or Premier. After con- 
sultation with other strong men of his party, 
this leader sends to the king a list of the men 
he thinks most suitable as heads of the various 
departments, and the king at once appoints 
them. These Cabinet members may be mem- 
bers of the House of Lords or of the House of 
Commons, but if of the latter, they must imme- 
diately resign and come before their constitu- 
ents for reelection, Unless they have made 
themselves extremely unpopular — in which 
case they would not be likely to be chosen 
by the leader — they need not fear the results of 
this election. 

These Ministers perform a very important 
legislative function, for almost every promi- 
nent measure brought forward in Parliament 
is introduced by them. If the Cabinet ad- 
vances some policy on a serious question and 
Parliament defeats it, the Ministers must 
resign, but they have the privilege of request- 
ing at once a new election. If the people 
refuse to support the policy by reelecting the 
Ministers, their resignation becomes uncondi- 
tional. Strange as it may seem, this body — 
so important that it may even sign treaties 
without consulting Parliament — has no men- 
tion in any of the various documents which 
make up the written portion of England’s 
Constitution. No act of Parliament has ever 
sanctioned it, but it has simply grown up out 
of the old custom of the kings, more or less 
informal, of choosing wise men to act as their 
advisers. 

Each Cabinet member is head of an admin- 
istrative department, but the heads of all 
departments are not of necessity members of 
the Cabinet. Eleven department heads are 
always in the Cabinet, and at times that body 
has a much larger membership. No records are 
kept of the meetings of the Cabinet, nor of its 
acts, on which the history of the empire so 
largely depends. 

[The official posts in the Cabinet are named in an article 
in these volumes under that heading.] 

Legislative Branch . The supreme legisla- 
tive power is vested in a Parliament of two 
houses — the House of Lords and the House of 
Commons. In the upper house the peers, or 
lords temporal, and the archbishops and prin- 
cipal bishops, or lords spiritual, have seats. 
There are in all somewhat over 600 members. 

The House of Commons is an elective body 
of 615 members, of which England chooses 492, 
Wales 36, Scotland 74, and Northern Ireland 
13. They are chosen by districts for a period 
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THE MAJESTIC HOUSES OF PARLIAMENT 

The building covers eight acres, and has eleven courtyards, 100 stairways, 1,100 apartments, and two miles 
of passageways. The side facing the Thames River has a length of 940 feet, and on the river side is the House 
of Lords. The House of Commons is on the right side of the building. The Victoria Tower, in the foreground, 
is 336 feet high; the tower in the right background contains the great clock, “Big Ben.” 


of seven years, and a member need not live in 
the district from which he is elected. A term of 
Parliament is seven years, but almost always 
the body is dissolved before the expiration of 
that time by the king, upon the advice of his 
ministers. 

[Elsewhere in these volumes, under the title Parlia- 
ment, will be found additional information relating to the 
British legislative system.] 

The Judiciary . The House of Lords is not 
only the highest legislative, but the highest 
judicial, body in the kingdom. If a peer com- 
mits a crime or misdemeanor, he is brought 
before the House of Lords for trial; if any 
public official is to be impeached, or any case 
appealed from a lower court is to be reopened, 
it is this body which has jurisdiction. But in 
cases appealed from a lower court, the whole 
House does not act — only the lord chancellor, 
the four judicial members, and such other 
peers as may previously have held judicial 
offices; these peers are known as the Lords of 
Appeal. A coordinate body is the Judicial 
Committee of the Privy Council, which con- 
sists of practically those same peers who have 
the right to hear appealed cases in the House 
of Lords. Before this Judicial Committee are 
brought cases appealed from the colonies. See 
Privy Council. 

In addition to these, there are the High 
Court of Justice and Court of Appeal; the 


petty sessions and quarter sessions, which are 
criminal courts; and the assize courts. 

Local Government. It is difficult for anyone 
not thoroughly conversant with the local gov- 
ernment system of Great Britain to under- 
stand it, so complicated and involved is it. 
Only after the passage of local government acts 
in 1888 and 1894 had it any right to the name 
of system, so inconsistent had it always been. 
The units of government now are counties, 
boroughs, urban districts, rural districts, 
parishes, and school districts. In each county 
there is a lord lieutenant — the representative 
of the Crown — together with a sheriff, justice 
of the peace, clerk of the peace, and coroner; 
and each county has, as well, a council elected 
by popular vote, which has charge of finances, 
charities, local education, bridges, roads, and 
the police system. 

Counties are subdivided into urban districts 
and rural districts, each with its own council, 
which has charge of the poor laws and health 
laws, and other minor matters; and below the 
district is the parish, governed by an assembly 
consisting of every qualified voter, and this 
designation includes women. Incorporated 
towns are known as boroughs, and each one has 
a mayor, aldermen, and councilors, who to- 
gether form the council. London has special 
treatment. The county of London, which 
includes the city, is divided into twenty-nine 
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boroughs, each of which has the same officers 
as any other borough. At the head of the whole 
complex system is a Local Government Board, 
whose president is sometimes, though not 
always, a member of the Cabinet. The tend- 
ency at present is to increase the jurisdiction 
of this board. 

Administration of Colonies. As noted above, 
the governmental systems applied to the 
administration of the numerous British colo- 
nies are of necessity various. These are out- 
lined in the article British Empire, and 
British Commonwealth of Nations. 

Defense. The problem of defense presented 
to Great Britain has been in one way peculiar. 
Itself an island, but an island with scatter- 
ed possessions wdiich make it the largest 
empire in the world, it has needed especially 
a strong navy, and toward the building of that, 
attention has been directed with such good 
results that England, since the decline of Spain 
centuries ago, has had no rival on the sea. Its 
policy has been to maintain a navy which 
should at least equal in strength the combined 
navies of any two other countries in the world, 
and toward that end, ships were multiplied 
rapidly during the latter part of the nineteenth 
and the first part of the twentieth centuries. 


The naval policy was modified in 1921, as a 
result of the conference on limitation of arma- 
ments, held in Washington, when it was agreed 
that thereafter in capital ships the United 
States and the British should be on an equal 
basis. The great merchant marine has been 
an added resource, for a certain number of 
seamen have been drilled to render service in 
the event of war. 

But if the navy of Great Britain has been 
the strongest in the world, the same cannot be 
said of its army. While on the Continent 
compulsory military sendee has been the rule, 
in Great Britain the principle of voluntary 
sendee has been rigidly adhered to, and as a 
result the British army has been the smallest 
among all the armies of the great European 
nations. During the World War, however, 
conscription called millions to the colors. The 
forces have been divided, since 1907, into two 
classes — the regular army, with its reserve and 
special reserve, and the territorial force, which, 
contrary to its name, is intended for home 
defense and is under no obligation to serve 
abroad. The strength of the armies of Great 
Britain, as compared with those of the other 
powers, is given in the article Army (British 
Army). 


History of Great Britain 


The Union with Scotland. Although, as 
pointed out in the article England, that 
country and Scotland had had one ruler from 
the accession of James VI of Scotland to the 
throne of England in 1603 as James I, the two 
countries had retained their separate legis- 
latures and were thus not really one country. 
In 1707 the Scottish Parliament was given 
up, and Great Britain as a political unit came 
into being. A new flag was adopted — the 
Union Jack, made by combining the white 
cross of Saint Andrew with the red cross of 
Saint George. At first there was a strong 
popular feeling in Scotland against the union, 
but gradually there arose the realization of 
the fact that the interests of the country were 
better conserved than under the old dual 
arrangement. 

[For illustration of the development of the British flag, 
see color plate, facing page 2922.] 

Accession of the House of Hanover. Queen 
Anne was the last Protestant Stuart, and when 
she died in 1714, the Crown passed, not to her 
half-brother, the Catholic son of James II, but 
to George, Elector of Hanover, a descendant 
of James I. The new king had no interest 
in England; he had been a German all his 
life, and a German he intended to remain. He 
was perfectly willing, to be sure, that the new 
kingdom should minister to his support and 
furnish him funds for his enterprises on the 
Continent; but as for the government, that 


could be attended to by the leaders of the 
Whigs, the party which had brought him to 
power. It was this very indifference on the 
part of the king which made possible the estab- 
lishment of the present form of government, 
for Sir Robert Walpole, the Whig leader, was 
in reality the first Premier, though he did not 
assume that title; and he it was who began the 
custom of selecting from his colleagues an 
advisory body, the Cabinet. The king did not 
even attend their meetings; why should he, 
when he could not understand a word of Eng- 
lish, and did not care to learn the language? 

During this reign occurred the insurrection 
in the interests of James Edward Stuart, 
the “Pretender,” and the failure of that 
gigantic enterprise known as the South Sea 
Company, which involved in its disaster great 
numbers of people and seriously embarrassed 
the government. Only the genius of Walpole 
served to bring a certain measure of order out of 
this crisis. Another important event, as bene- 
ficial as this was disastrous, was the introduc- 
tion of the practice of inoculation for smallpox. 
This meant the conquest of one of the worst 
scourges of Europe, for even in years when there 
was no epidemic, the disease killed off about one 
person out of ten in England, and a proportion- 
ate number in other countries. 

Growth of Colonial Interests. George II, 
who came to the throne in 1727, was much like 
his father in his indifference to English inter- 
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ests. He hated Walpole, but was wise enough 
to keep him in power, seldom interfering with 
him except in attempting to induce him to 
involve England in the various struggles 
which were taking place on the Continent; for 
George II was above all things a soldier. In 
1739 the country became so incensed over 
certain barbarities of Spain toward English 
traders in the West Indies that Walpole was 
forced against his will to declare w r ar, and the 
result was far from favorable for England. 
This war was a sign that the New World, as it 
was then called, and England's trading and 
colonial interests there were becoming of greater 
importance. In the next war in which Eng- 
land took part — the War of the Austrian Succes- 
sion — George II led the British troops in per- 
son, the last English king to take part 
in a battle. 

But the great struggle of the reign was the 
Seven Years' War, which in its American 
phase w T as known as the French and Indian 
War. By it England's colonial interests were 
decidedly advanced at the expense of France; 
for Clive, by the great Battle of Plassey, 
established British rule in India on a firm foun- 
dation, and Wolfe won Canada by his victory 
over Montcalm at Quebec. Indeed, at the 
close of the war, England was supreme over the 
North American continent from the Atlantic 
to the Mississippi. 

The reign of George II witnessed another 
movement, less spectacular but as lasting in its 
results — the rise of Methodism. Such a reli- 
gious revival was sorely ^ needed in an age 
which saw nothing strange in such tavern signs 
as “Drunk for a penny; dead drunk for two- 
pence; clean straw for nothing." 

The Break with America- When George III 
came to the throne in 1760, he proved to be 
very different from his father and his grand- 
father. While of excellent character, he desired 
power,' and was unwilling that the ministers 
should continue to exercise their former author- 
ity. The royal will should be asserted, the 
king should dictate to the ministers instead of 
their dictating to him — these were the reforms 
which he was determined to carry through. 
Pitt resigned and was succeeded by Bute, who 
in turn gave place to North, a minister com- 
pletely after the king’s own heart; and it was 
the king and North who advocated those 
policies which terminated in the outbreak of 
the American Revolution. The king was un- 
able to see the injustice of taxing the colonies 
when they had no representation in Parliament, 
or the folly of keeping them utterly dependent, 
as it was his aim to do. The necessity of 
acknowledging the independence of the United 
States was a great grief to him, nor could he 
ever be brought to see the unwisdom of his own 
course. See the article Revolutionary War 
in America. 


War with France. Just at the close of the 
American Revolution, in 1783, Pitt, son of the 
earlier minister of that name, was made Pre- 
mier; until his death, twenty- three years later, 
his voice was dominant in English affairs. He 
it was who carried on the war against France, 
so vigorously that Nelson was able to estab- 
lish by his victory at Trafalgar the supremacy 
of England on the sea, and that Wellington 
was empowered to give a severe blow to 
Napoleon’s cause by driving the French out of 
Spain. In the Congress of Vienna, which 
readjusted the affairs of Europe after the long 
turmoil, England secured very favorable terms, 
and gained valuable colonial accessions — 
Helgoland, Malta, Cape Colony, Ceylon, 
Mauritius, Trinidad, and others of less im- 
portance. Some of these Britain already held, 
but now their possession was confirmed. All 
the results of the struggle with Napoleon 
were not beneficial, however, for a large debt 
was placed upon the people, and taxes were 
made painfully heavy. This condition had 
been rendered more serious by a second 
-war which occurred while the first was still in 
progress — the War of 1812 with the United 
States. 

Another important event took place during 
the Napoleonic struggle. A revolt in Ireland 
strengthened the feeling of the English states- 
men that that country should be made a part 
of England, and in 1800 an Act of Union was 
passed. Pitt made Roman Catholic emancipa- 
tion a part of his proposal, but to this the king 
would not consent, nor was it finally secured 
until 1829. 

The Reform Era. It is significant of the 
gradual decrease in the power of the kings 
that reform measures should have occupied 
much of the public attention during the reign 
of George IV (1820-1830), a king who had no 
interest in reform of any kind. The people, 
suffering under the heavy burdens laid upon 
them by the wars, were openly murmuring, 
and one leader after another found it expedient 
to listen to their demands. Sir Robert Peel, in 
1823, brought about the reform of the criminal 
laws, doing away with the death penalty for 
many minor offenses; in 1828 the Duke of 
Wellington, stanch Tory that he was, brought 
about the repeal of the obnoxious Test Act; 
and Roman Catholic Emancipation has been 
referred to above. 

It was after the accession of William IV, in 
1830, that the chief reforms were put through. 
The manner of Parliamentary elections sadly 
needed reform, and Earl Grey devoted all his 
energies to bring about a redistribution of the 
franchise in accordance with population. By 
inducing William IV to agree to the creation 
of a number of new peers, he compelled the 
House of Lords to pass the great Reform Bill 
of 1832, and he also carried out a number of 
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.E 

3 

Holy Island 

.D 

3 

Rum Island 

.C 

2 

Dovey River 

.D 

4 

Broom, Loch (inlet) . . . 

.D 

2 

Hope, Ben (mt.) 

.D 

1 

Ru Rea (point) ....... 

.D 

2 

Great Ormes Head 

.E 

4 

Buchan Ness (point). , . 

.F 

2 

Hougary Point 

.C 

2 

Saint Abb’s Head 

.F 

3 

Holy Island 

.D 

4 

Buddon Ness (point) . . 

.E 

2 

Hoy (island) 

.E 

I 

Saint Andrews Bay. . . . 

.E 

2 

Mawddach River. . . . 

.D 

4 

Burra (island) 

.H 

1 

Inchard, Loch (inlet) . . 

.D 

1 

Saint Kilda (island) . . . 

.B 

2 

Menai Strait 

D 

4 

Cairnbawn, Loch (inlet) D 

1 

Inner Sound 

.D 

2 

Saint Magnus Bay 

.H 

1 

Merthyr Tydfil, 80,161. 

.E 

5 

Cairn G-orm (mt.) 

.E 

2 

Iona (island) . . . 

X 

2 

Sanday (island) 

.E 

1 

Milford Haven 



Caledonian Canal 

.D 

2 

Islay (island) 

.C 

3 

Saundray (island) 

X 

2 

(estuary) 

.D 

5 

Canna (island) 

X 

2 

Jura (island) 

.D 

3 

Scalloway (island) 

,H 

1 

Mumbles Head 

.D 

5 

Cantyre (peninsula). . . 

.D 

3 

Jura, Sound of 

.D 

2 

Scalpa (island) 

.C 

2 

Nash Point 

.E 

5 

Cantyre, Mull of (cape). 

.D 

3 

Keith 

.E 

2 

Scapa Flow (sea basin). . E 

1 

Nigel, Port 

.D 

4 

Carron, Loch (inlet). . . 

.D 

2 

Ken (river) 

,D 

3 

Scare Loch (inlet) 

X 

2 

Plynlimmon (mt.) 

.E 

4 

Cellar Head 

.D 

1 

Kilbrennan Sound 

.D 

3 

Scarpa (island) 

.C 

1 

Porth-cawm 

.E 

5 

Cheviot Hills 

.E 

3 

Kilmarnock, 35,756. . . . 

.D 

3 

Seven Hunters (Flannan 


Ramsey Island 

.D 

5 

Clay, Loch (inlet) 

X 

2 

Kinaird Head 

.F 

2 

Islands) 

.B 

1 

Saint Brides Bay 

.D 

5 

Clyde, Firth of (estuary) I) 

3 

Kirkcaldy, 39,591 .. . 

.E 

2 

Sgurr Mor (mt.) 

.D 

2 

Saint David’s Head . . 

.D 

5 

Coll (island) 

.C 

2 

Kyle of Durness (inlet) 

,D 

1 

Shapinsay (island) 

.E 

1 

Saint Gowan’s Head. . . 

.D 

5 

Coll, Passage of (strait) . C 

2 

Kyle of Tongue (inlet). 

,D 

1 

Shetland Islands 

.G 

I 

Severn (river) 

.E 

4 

Colonsay (island) 

.C 

2 

Lammermuir Hills 

.E 

3 

Shiel, Loch (lake) 

.D 

2 

Skerries (islands) 

.D 

4 

Cree (river) 

.D 

3 

Lawers, Ben (mt ) 

D 

2 

Shin, Loch (lake) 

.D 

1 

Skomer Island 

.D 

5 

Criffel (mt.) 

.E 

3 

Laxford Loch (inlet) . . 

.D 

1 

Sinclairs Bay 

.E 

1 

Snowdon (mt.) 

.D 

4 

Crinan Canal 

.D 

2 

Leven, Loch (lake) 

.E 

2 

Skerryvore (island), . . . 

X 

2 

Strumble Head 

,D 

4 

Cruachan, Ben (mt.).. . 

.D 

2 

Lewis (island) 

X 

1 

Skye (island) 

X 

2 

Swansea, 157,561 

.E 

5 

Cuillin Hills 

X 

2 

Lewis, Butt of ( point ) . 

.C 

1 

Slapin, Loch (inlet) 

.0 

2 

Swansea Bay 

.D 

5 

Cuillin Sound 

X 

2 

Linnhe, Loch (inlet). . . 

.D 

2 

Snizort, Loch (inlet). . . 

.C 

2 

Teifi (river) 

.D 

4 

Dearg, Ben (mt.) 

.D 

2 

Little Minch (strait). . . 

C 

2 

Solway Firth (sound). . 

.E 

3 

Tremadoc Bay 

.D 

4 

Dee River 

.E 

2 

Lochnagar (mt.) 

.E 

2 

Southern Uplands 

.E 

3 

Turbot Bank 

.D 

5 

Deveron River 

.E 

2 

Lochy, Loch (inlet). . . . 

.D 

2 

South Esk River 

.E 

2 

Worms Head 

.D 

5 

DhuHeartach 

X 

2 

Lomond, Loch (lake) . * 

,D 

2 

South Ronaldshay 

.E 

1 

Wye (river) 

E 

4 
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minor reforms. Slavery in the colonies was 
abolished in 1S33, and beneficial changes were 
made in the poor laws and the factory laws. 

Queen Victoria was only a girl when she came 
to the throne in 1837, but she had the wisdom 
to adopt at the very outset of her reign the 
policy which she pursued to the end — the policy 
of allowing her ministers to deal with political 
matters without her interference. Her moral 
influence, however, and that of her husband, 
Prince Albert, were very plainly felt in every 
department of national life. Her long reign was 
glorious, and the list of its statesmen includes 
Peel, Bright, Cobden, Russell, Palmerston, 
Salisbury, Disraeli, and Gladstone (whose 
biographies are given in these volumes) . Note- 
worthy among the reforms of the early part 
of the reign was the repeal of the Corn Laws 
in 1846; while among the reform measures of 
the later period of her reign was the Act of 1867, 
which broadened the franchise and gave the 
workingmen a voice in the government. The 
country was making strides toward democracy. 

The life of the country was practically 
revolutionized during the period that Victoria 
was on the throne. At the beginning, there 
were but a few miles of railway in the king- 
dom, and there was not a telephone or a 
telegraph line; before its close, railways ran 
everywhere, people talked to each other from 
end to end of the kingdom, and messages flew 
over thousands and thousands of miles of wire. 

Wars of the Reign. It had been the policy 
of England since the early nineteenth century 
not to be drawn into wars unless it was abso- 
lutely necessary, but struggles could not always 
be avoided. There was the Crimean War of 
1854-1856, in which England successfully en- 
gaged in checking the ambitious designs of 
Russia; the Sepoy mutiny of 1857, which had 
as its result the transfer of India from the 
authority of the East India Company to that 
of the Crown; and the South African War of 
1899-1902, which resulted in the annexing of 
the Transvaal and the Orange Free State to 
the empire as colonies. Each of these wars is 
treated under its own title. 

The Twentieth Century. More than ever 
before, it was noticeable during the reign of 
Edward VII (1901-1910), son of Queen Vic- 
toria, that Great Britain was an empire in 
more than name. The colonies had shown 
their loyalty during the war in South Africa, 
and they began to give evidence in other 
ways of the fact that they felt themselves to 
be a part of one great empire. The^ Aus- 
tralian colonies were federated in 1901 into a 
Commonwealth, but the relations with the 
mother country were closer and more cordial 
than ever before. During Edward’s reign, a 
crisis was readied in Parliamentary affairs, the 
question of the veto power of the House of 
Lords becoming acute. Edward’s death and 


the accession of his son, George V, in 1910, 
caused a temporary cessation in the strife over 
the budget question, but in 1911 there was 
passed a bill which made a greater change in 
Parliamentary affairs than had any legislation 
since the Reform Bill of 1832. This was the 
removal from the upper house of the perma- 
nent veto power. It declared not only that 
the upper house had no right to amend or 
reject a financial bill, but that any bill which 
was passed by the Commons at three suc- 
cessive sessions became a law despite the dis- 
approval of the House of Lords. 

The early years of the reign of George V 
were marked by severe labor troubles in 1911 
and 1912, including a number of serious 
strikes; the disestablishment of the Church of 
England in Wales in 1914; and the passage 
of the act allowing home rule to Ireland. Out 
of this Home Rule Bill there grew a disturbance 
in the Irish province of Ulster, which for a time 
was very acute. The Orangemen there refused 
to countenance home rule, because it would 
mean the dominance in the island of the Roman 
Catholic faction, and actual civil war was 
averted only by the outbreak of a greater 
struggle — the World War, which began in 1914. 

Great Britain and the War. The violation 
of Belgian neutrality by Germany was an- 
nounced by Great Britain as the cause which 
led it to declare war on Germany on August 3, 
1914. Possibly never before in all its history 
had the nation been so entirely united on any 
great matter. The military events of this con- 
flict are treated in the article Worid War. 

The Irish question was settled in 1921 by the 
organization of the Irish Free State, though a 
considerable minority demanded a republic and 
entire independence. By 1922, after civil war- 
fare, the Free State majority gained support 
which guaranteed the success of the movement. 
Protestant Northern Ireland was separated 
from the Free State, and given its own Parlia- 
ment. 

In 1925 Britain joined in a conference at Lo- 
carno; out of it developed treaties guarantee- 
ing security among Great Britain, France, 
Germany, Italy, Poland, and Czechoslovakia. 
In 1926 occurred another great coal strike, 
which paralyzed industry for several months, 
but conditions were not improved. 

Russian propaganda in behalf of world 
proletariat revolution, in Europe aimed par- 
ticularly at Great Britain, gave officials 
great concern continuously, because the Soviet 
authorities held the sympathies of the radical 
element of the Labor party. Radical adherence 
to co mm unism for a time could not be shaken 
by such conservative Labor leaders as J. Ram- 
say MacDonald, who in 1924 headed England’s 
first Labor government, but in 1927 English 
labor severed all relations officially with the 
Soviet. 
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OUTLINE AND QUESTIONS ON GREAT BRITAIN 


Outline 


I. Size and Location 

(j) Rank among islands of the world 

( 2 ) Actual size, 88,745 square miles 

(3) Situation with reference to Europe 
^4) Effect of shape and position 

II. Physical Features and Industries 

See outlines on England, Scotland, 
Wales 

III. Transportation and Commerce 

( 1 ) Navigable rivers 

(2) Canals — neglected state 

(3) Railroads 

(4) Foreign trade 

(a) Effects of, on history and on naval 

supremacy 

(b) Merchant marine largest in world 

(c) Imports greater than exports 

IV. Colonial Possessions 

(1) Extent of empire 

(2) Protectorates 

(3) Colonies 

(a) Self-governing 

(b) Crown colonies 

(4) Government 

V. Government 

(1) Unwritten law 


(2) Central government 

(a) Ring 

(b) Cabinet 

(c) Parliament 

1. House of Commons 

2. House of Lords 

(d) Courts 

(3) Local government 

(4) Defense 

(a) Army 

(b) Navy 

VI. History 

For early stages, see England, Scotland, 
Wales 

(1) Union with Scotland 

(2) The accession of the Hanoverians 

(3) Spread of empire 

(a) In America 

(b) In India 

(4) Revolutionary War in America 

(5) The Napoleonic struggle 

(6) An era of reform 

(7) Later happenings 

(a) Imperial growth 

(b) South African War 

(c) Irish Home Rule question 

(d) World War 

(e) Imperial conference 


Questions 

To what extent are the dominions of Canada, Newfoundland, Australia, and New 
Zealand and the Union of South Africa and the Irish Free State actually independent? 

What happens to the Cabinet when an important measure is defeated? 

Sketch briefly the part which Great Brita : n has played in the development of 
Australia; of North America. 

How can the country be governed without a written constitution? 

What part has British inventive genius played in bringing about the great growth 
of the country? 

If Great Britain were deprived of all that has grown out of the victories of Clive 
and Wolfe, how much smaller would the empire be? 

Why was there objection to Irish Home Rule in Ireland itself? 

How many islands as large as Great Britain would its greatest colonial possession 
make? 

What king of England could not speak English? 

Show by means of a globe that “the sun never sets on British soil.” 

Describe the British flag. How was it made? 

How does the merchant marine of Great Britain rank with those of other 
countries? 

What is the largest single industry in the United Kingdom? 

How does Northern Ireland differ from the Irish Free State in government? 
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In 1926 occurred a momentous decision 
respecting the empire. In the Imperial Con- 
ference of that year, the dominions of Canada, 
Newfoundland, Australia, and New Zealand, 
and the Union of South Africa and the Irish 
Free State were granted freedom of political 
action and became independent units within 
the empire, equal in power with the mother 
country. 

In hi ay, 1929, Premier Baldwin’s govern- 
ment was defeated, and for the second time 
James Ramsay MacDonald, the Labour lead- 
er, became Premier of Great Britain. Late 
in that year he visited the United States on 
a mission of world peace. e.d.t. 

Related. Subjects. Of the numerous articles in these 
volumes which are connected with the subject of Great 
Britain, many are listed in their proper places under 
England, Ireland, Scotland, Wales. The following 
list will simplify reference not only to those topics but to 
the following as well: 


CITIES AND TOWNS 

See lists under England, Ireland, Scotland, Wales. 

GOVERNMENT 


Cabinet 

Emperor 

Exchequer, Chancellor 
of the 
Flag 

Home Rule 
Imperialism 
King 

For more general topics, 

MENT. 


Magna Charta 
Mandated Territories 
Navy (British) 
Parliament 
Premier 
Privy Council 
Privy Seal 
Supremacy, Royal 
see list under Civtl Govern- 


history 


For earlier history, see lists of Related Subjects under 
England, Ireland, Scotland, Wales. 


Alabama, The 
Balaklava 

Bering Sea Controversy 
Black Hole of Calcutta 
Boston Massacre 
Boston Port Bill 
Boston Tea Party 
Brandywine, Battle of the 
British Empire 
Brunswick, Family of 
Bunker Hill, Battle of 
Chartism 

Clayton- Bui wer Treaty 
Continental System 
Corn Laws 
East India Company 
Fifteen Decisive Battles 
French and Indian Wars 
Ghent 

Hay-Pauncefote Treaty 
Home Rule 
Intolerable Acts, Five 
Jay Treaty 
Knox, John 
League of Nations 
Leipzig, Battles of 
Locarno Conference 
London Company 

SOLDIERS AND 

Abercrombie, James 
Aberdeen, Earl of 
Andre, John 
Argyll, Dukes of 
Asquith., Herbert Henry 
Baden-Powell, Robert 
S. S. 


Louisburg, Sieges of 
Navigation Acts 
Orders in Council 
Paris, Treaties of 
Powers, The Great 
Quebec, Battle of 
Quebec Act 
Quebec Resolutions 
Renunciation of War 
Revolutionary War in 
America 

Rotten Boroughs 
Rulers (see England) 
Sepoy Rebellion 
South African War 
South Sea Company 
Stamp Act 

Stuart, Charles Edward 
Test Acts 
Trafalgar 
Trent Affair, The 
United Kingdom 
Vienna, Congress of 
War of 1812 
Waterloo, Battle of 
W ebster- Ashburton 
Treaty 
World War 
STATESMEN 

Baldwin, Stanley 
Balfour, Arthur Jam^s 
Braddock, Edward 
Bright, John 
Bryce, James 
Burgoyne, John 
Burke, Edmund 


Carleton, Sir Guy 
Chamberlain, Joseph 
Chesterfield, Earl of 
Churchill, Winston L. S. 
Clinton, Sir Henry 
Clive, Robert 
Cobden, Richard 
Cornwallis, Charles 
Curzon, Lord 
Drake, Sir Francis 
Dufferin and Ava, 
Marquis of 
Fox, Charles James 
Gage, Thomas 
Gladstone, William E. 
Gordon, Charles George 
Grey, Charles 
Grey, Sir Edward 
Hastings, Warren 
Howe, Lord Richard 
Howe, Sir William 
Hutchinson, Thomas 
Jameson, Leander Starr 
Kitchener, Earl 
Lansdowne, Lord 
Lloyd George, David 
Macaulay, Thomas 
Babington 

MacDonald, James R. 


Marlborough, Duke of 
Milner, Alfred 
Monck, Lord Charles 
Moore, Sir John 
Morley, John 
North, Lord 
O’Connell, Daniel 
On tram, Sir James 
Pakenham, Sir 
Edward M. 
Palmerston, Viscount 
Pauncefote, Julian, 

Lord 

Peel, Sir Robert 
Pitt, William 
Reading, Earl 
Redmond, John Edward 
Rhodes, Cecil John 
Roberts, Eari 
Rosebery, Archibald 
P P. 

Russell, John 
Salisbury, Marquis of 
Shaftesbury, Earl of 
Walpole, Horace 
Wellington, Duke of 
Wilberforce, William 
Wolfe, James 
Wolseley, Garnet Joseph 


ISLANDS 

See classified list under article Island. 


products 

See lists under England, Ireland, Scotland, Wales, 
rivers 

See lists under England. Ireland, Scotland, Wales. 

GREAT CHARTER. See Magna Charta. 

GREAT COMMONER, a term applied to 
William Jennings Bryan in the United States 
and to William Pitt in England. See their 
biographies, in these volumes. 

GREAT DANE, a large dog noted for its 
great strength, agility, and handsome appear- 
ance. The breed originated in Denmark, where 
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the dogs were formerly used for hunting boars 
and deer. Great Danes vary greatly in color, 
the most highly prized usually being fawn or 
brindled, but a dark bluish-gray is popular. 
They are usually about the same size as mas- 
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tiffs, often weighing roo pounds, and make 
affectionate and faithful companions. See 
Dog. m.j.h. 

GREAT EASTERN, the seagoing vessel that 
was used in laying the Atlantic Cable. See 
Ship; Cable, Submarine; Field (Cyrus West). 

GREAT ELECTOR. See Frederick Wil- 
liam. 

GREATER ANTILLES, an UV eez. See 
Antille s . 

^GREATEST COMMON DIVISOR. The 
greatest common divisor (G. C. D.) of sev- 
eral numbers is the largest number which will 
exactly divide each of them; for example, 14 
is the G. C. D. of 42, 70, and 98; 3 is the G. 
C. D. of 15, 24, and 21. 

The greatest common divisor is also called 
the highest common factor . (See Factoring 
and study it in connection with, this subject.) 

8X13 — 104 104-5-13=8 

5X13= 65 65-4-13=5 

3X13= 39 39“*- 13 —3 

7X13= 91 91-413=7 

(a) We see here how 104, 65, 39, and 91 are 
built up, 13 being the factor common to all; 
being, moreover, the only factor common to all, 
it is the highest common factor. 

(b) Since 13 is the largest factor common 
to these numbers, it is the largest number 
that will divide each of them. 

(c) The largest common factor that goes to 
make up several numbers is the largest divisor 
that is found in each of the numbers. 

(d) Therefore, in seeking the G. C. D. we 
seek for the highest common factor. 

(1) Find the G. C. D. of 16, 40, 72. Fac- 
toring, we see: 

16 = 2X8 
40 = 5X8 
72 =9X8 

and recognize 8 as the G. C. D. 

(2) Find the G. C. D. of 75, 45, 105, 135. 

75=5X5X3 

45 ^ 3 X 5 X3 

105 -7X5X3 
1 35 —3 X5X3 X3 

Here we find 5X3, or 15, to be the G. C. D. 

(3) Find the G, C. D. of 672, 504, 924. 


504 == 2 X 3 X (2 X 2 X3 X7) 

504 = 6 X 84 

924= II X ^ 2 X 2 X3X7) 

924= 11 X 84 

Below it is seen that we may break up the 
numbers into their composite factors, and from 
these find the G. C. D. 

225=15X15 
150 = 10X15 
375=25X15 

15 is common, and there is the common fac- 
tor 5 in 15, 10 and 25. So we know that 75 
is the G. C. D. and we see: 

225=3X7 5 
150 = 2X75 
375=5X75 

We may find the common prime factors in 
this way: 

5 
5 

3 b 6 

3 2 5 

5, 5, and 3 are the common divisors, and their 
product, 5X5X3, or 75, is the G. C. D. 

When numbers are prime to each other , their 
G. C. D. is 1; in other words, they have no 
G. C. D.; for example 7, 20 and 9. 

When the factors of several numbers cannot 
be found at sight, nor by using tests for divisi- 
bility of numbers, the following method is used 
for finding the G. C. D.: 

Find the G. C. D. of 4633, ^97; and 943- 

6_ 

(a) 697] 4633 

4182 1 

45^ 697 
45i * 

346I 451 

246 1 

205I 246 
205 5 

4 £l 2 °5 

205 



23 

(b) 41J943 

82 


672 = (2 X 2) X 2 X 2X2 X3 X 7 

504 = (2 X2) X2 X 3X3X7 

9 24 ~ (2 X 2) X 3X 7X11 

We see that (2X2) is common, and 3 is com- 
mon, and 7 is common to all the numbers as a 
divisor; therefore (2 X 2X3X7), or 84, is the 
G. C. D. 

If the young student has difficulty in seeing 
this, he will find it helpful to write the factors 
in this way: 

672 = 2 X 2X2X&X2X3X.7) 

672 - 8 X 84 


123 

123 

(a) proves that 41 is the G. C. D. of 4 633 and 
697; since (b) shows that 41 is also a divisor of 
943, it follows that 41 is the G. C. D. of 4 633, 
697, and 943. J.W.Y. 

GREAT EXUMA, ek soo 1 mah . See Bahama 
Islands. 

GREAT FALLS, Mont. See Montana (back 
of map) . 

GREAT ICE BARRIER. See Antarctic 
Lands and Seas. 
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MAP OF THE GREAT LAKES 

The largest cities on the lakes, and smaller towns with important steamer lines, are shown. For locations of 
the international boundary, see maps with the articles on the individual lakes. 


GREAT INAGUA, e nah r gwah. See Bahama 
Islands. 

GREAT KANAWHA, ka naw' wah K RIVER, 
an important tributary of the Ohio River, and 
one of the chief waterways of the state of West 
Virginia. It rises between the Blue Ridge and 
the Iron mountains in North Carolina, where 
it is known as the New River, and takes a 
northeasterly direction through part of Vir- 
ginia and West Virginia. After traversing a 
portion of the Allegheny Mountains, it joins the 
Ohio River at Point Pleasant, 450 miles from 
its source. The river is navigable from the 
Ohio to within a few miles of the mouth of its 
chief tributary, the Gauley River, a distance 
of about 100 miles. 

GREAT LAKES, The. The traveler on a 
steamer making the trip between Duluth, at 
the head of Lake Superior, and the Canadian 
city of Kingston, Ont., at the foot of Lake 
Ontario, will enjoy a most interesting journey 
of 1,245 miles. When the boat reaches the 
eastern end of Lake Superior to make the 
passage into Lake Huron, it will encounter 
the dashing rapids of the Saint Mary’s River, 
the stream connecting the two lakes. From the 
upper lake to the river there is a drop of 
about twenty feet. Navigation there would 
be impossible were it not for the magnificent 
system of canal locks constructed around the 
rapids by the American and Canadian govern- 


ments (see Sault Sainte Marie Canals). On 
the Canadian side there is one lock, and on 
the American side four. 

Through the locks the boat steams out on 
the quiet waters of the Saint Mary’s River, 
passing by its green and wooded banks for a 
distance of fifty miles, until Lake Huron is 
reached. Numerous vessels are seen along 
the course; of these there are none more inter- 
esting than the enormous steel boats whose 
long, boxlike holds are filled with vast quanti- 
ties of grain and ore from the Northwest. The 
largest of these carry 10,000 tons. They offer 
a decided contrast in appearance and use to 
the magnificent passenger steamers which give 
thousands of tourists, every summer, a taste of 
life on the sea. 

From Lake Huron the boat passes through 
the Saint Clair River, Lake Saint Clair, and 
the Detroit River, into Lake Erie. The greatest 
descent of the entire trip is reached at the 
eastern end of Lake Erie, for the drop from 
that body of water into Lake Ontario is more 
than fifteen times as great as that at the rap- 
ids of the Saint Mary’s. Here are located the 
famous falls of the Niagara River (see Niagara 
Falls and River), and to overcome this 
obstruction to navigation, the Canadian gov- 
ernment has built, several miles west of the 
Niagara, the Welland Ship Canal (see Wel- 
land Canal). Should the traveler desire, he 
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THE GREAT LAKES 

Elevations above sea level, total depths, and areas. 



could continue his journey to the Atlantic 
Ocean by way of the Saint Lawrence River. 
Passenger boats often make the trip dow r n the 
rapids of that great stream, but freight is 
carried through canals that have been built 
around the rapids. Buffalo, south of Niagara 
Falls, is connected with Albany, N. Y., by the 
famous New York State Barge Canal. 

The Great Lakes offer to the summer tour- 
ist trips of great variety and interest, and there 
have been built along their shores numerous 
thriving resorts. The lakes are diversified by 
many beautiful bays and islands, famous 
among which are Georgian Bay, an arm of 
Lake Huron, and Mackinac Island, at the 
northwest extremity of that lake (see Geor- 
gian Bay; Mackinac Island). 

These five great inland seas of North America, 
surpassing in area any other series of fresh- 
water lakes in the world, comprise one of the 
most important commercial waterways on the 
globe. They are known as lakes Superior, 
Michigan, Huron, Erie, and Ontario. The 
small Lake Saint Clair lies between Huron and 
Erie, but its size renders it too insignificant to 
be classed among the “great” lakes. With the 
exception of Lake Michigan, which is entirely 
within the United States, they lie between 
that country on the south and the Dominion of 
Canada on the north, and form the headwaters 


of the Saint Lawrence River system. By this 
stream they are drained into the Atlantic 
Ocean. The deepest channel of the lakes forms 
the boundary line between the United States 
and Canada. The great valley in which they 
lie is situated on the southern slope of the 
Height of Land, which extends from ocean to 
ocean across the North American continent; 
the land to the north of the rim of their basin 
slopes toward Hudson Bay, and that to the 
south toward the Gulf of Mexico. 

Size and Elevation. The Great Lakes have 
a combined area of about 94,000 square miles, 
which is more than 27,000 square miles in excess 
of the total area of the six New England 
states, and about one thirty-ninth that of 
the Dominion of Canada. Rhode Island, the 
smallest state in the Union, could be placed on 
this area seventy-five times, and there would 
still be over 1,000 square miles to spare. The 
area of England, Scotland, and Wales com- 
bined is not quite as great as that of these five 
fresh-water seas. Lake Superior, the largest, is 
a little smaller than Maine and a little larger 
than South 
Carolina. Next 
in size is Lake 
Huron, which 
is almost as 
large as West 


AN ORE VESSEL SIX HUNDRED FEET LONG 

Such boats carry iron ore from the Lake Superior region to steel-manufacturing centers in Wisconsin, 

Illinois, Ohio, Indiana, and Pennsylvania. 
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Virginia. Lake Michigan has an area equal to 
that of Maryland, Massachusetts, and Dela- 
ware combined. Then comes Lake Erie, the 



DRAINAGE BASIN 

The area of drainage into each of the lakes is ap- 
proximately correct, as indicated; the map shows 
that only a comparatively small area in Canada and 
the United States drains into the Great Lakes. How- 
ever, sometimes the water level is raised to a point 
dangerous to shore cities. 

most shallow of the five, which is about the 
size of Vermont. Lake Ontario, the smallest, 
is " not quite as large as New Jersey. The 
elevation of the lakes varies from about 600 
feet in Lake Superior to 247 feet in Lake 
Ontario, the most decided drop being between 
Lakes Erie and Ontario, where there is a de- 
scent of 326 feet. The accompanying map 
and diagram show relative positions, areas, 
depths, and heights above sea level. In addi- 
tion, each of these lakes is described in these 
volumes under its title. 

The Great Lakes Commerce. The Great 
Lakes form a highway of immense commercial 
importance. On their waters may be found 
one-half the tonnage of the United States 
merchant marine, and every year there passes 
through the Detroit River one-tenth of the 
tonnage of the water-borne commerce of the 
entire United States. The shipping through 
the Sault Sainte Marie Canals exceeds that 
through the Suez Canal. The bulk of the 
freight carried on the lakes consists of iron ore, 
coal, lumber, grain, flour, package freight, and 
copper. It is generally admitted that the in- 
tensive development of the great ore deposits 
on the shores of Lake Superior, near Duluth, 
and in Northern Michigan and Wisconsin, 
is due to the cheap and convenient means of 
transportation furnished by the Great Lakes. 
These waters are also fully as important in 
supplying cheap shipping facilities for the 
enormous wheat crops of the Canadian North- 
west 


These inland seas give a shore line to eight 
states of the Union, having a combined popu- 
lation of over one-third that of the entire 
country. Each year more than 24,000 vessels 
enter the six principal lake ports — Chicago, 
Buffalo, Cleveland, Milwaukee, Detroit, and 
Duluth. 

A noble fountain symbolizing the five Great 
Lakes, designed by Lorado Taft, stands on 
the southern side of the Art Institute, 
Chicago. B.M.w. 

GREAT LAUREL. See Rhododendron. 

GREAT LIBERATOR. See Bolivar, Simon. 

GREAT MEADOWS, Battle oe. See 
Washington, George (Life on the Frontier). 

GREAT MOGUL. See Diamond (Famous 
Diamonds). 

GREAT NATIONAL PIKE. See Cumber- 
land Road. 

GREAT PACIFICATOR, a name applied to 
Henry Clay (which see). 

GREAT PEASANT WAR, another name 
for Peasant War (which see). 

GREAT PE DEE. See South Carolina 
(Rivers). 

GREAT SALT DESERT. See Persia. 

GREAT SALT LAKE, one of the natural 
wonders of the world, lying in a region of great 
scenic beauty, in the northwestern part of the 
state of Utah. The mountainous character 
of the surrounding country has revealed an 
interesting story to geologists. Ages ago there 
was an immense body of water in this region, 
as large as Lake Huron. This has been called 



GREAT SALT LAKE 

The route of the Lucin Cutoff is shown. The small 
black area in the corner map gives the location of 
the lake in the state. 

Lake Bonneville. It was gradually dried up 
by the evaporation of its waters, leaving a 
number of smaller lakes, of which Great Salt 
Lake is the largest and most important. 

This lake is seventy-five miles long and 
about fifty miles wide, and covers an area of 
about T, 7 $0 square miles, nearly one and one- 
half times that of Rhode Island. The area 
varies, however. In winter, when more watei 
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LOOKING ACROSS ONE END OP GREAT SALT LAKE 


comes to the lake, there is less evaporation. 
The amount of yearly rainfall or snowfall and 
the am ount of water of tributary streams used 
for irrigation also affect the area. 

One of the most remarkable features about 
the lake is that, though it has no connection 
with any sea or ocean, and is formed and 
maintained by 
rivers of fresh 
water, it is a salt 
sea, 4,218 feet 
above sea level; it 
is, in fact, five and 
a half times as 
salty as the oceans. 

At the present rate 
of consumption, it 
has been estimated 
that there is 
enough salt in so- 
lution in the waters 
of Great Salt Lake 
to supply the 
United States for 
an uncounted 
number of years. 

About 40,000 tons 
are gathered each year, by pumping the water 
to about ten feet above the lake and letting it 
flow by gravity to ponds about two miles 
distant, where it is evaporated by the heat of 
the sun. 

The chief rivers feeding Great Salt Lake 
are the Jordan, the Weber, and the Bear. The 
Bear is 400 miles long, but its mouth is only 
ninety miles from its source. Those waters 
contain so little salt it cannot be discovered 


by taste. But because Great Salt Lake has 
no outlet, the waters brought to it evaporate, 
and the solid matters which were dissolved 
in them remain. 

Within this lake are several islands which, 
like its shores, are whitened by salt. On these, 
immense flocks of gulls, ducks, geese, and peli- 
j cans breed each 
j year. On Antelope 
Island, the largest, 
alfalfa is being cul- 
tivated and cattle 
are raised. There 
are no fish in the 
watefs, but the 
lake contains a 
small brine shrimp. 
A tiny fly also lives 
there while it is 
still a grub. 

A celebrated 
pleasure resort, 
Saltair, is built 
4,000 feet out in 
the lake. Tourists 
enjoy bathing in 
the clear salt water, 
which is so dense with dissolved mineral matter 
it is impossible for a person to sink. Another 
point of interest is the railroad crossing the 
center of the lake, over the Lucin Cutoff. 
This road connects Lucin, at the west, with 
Ogden, 103 miles to the east. For twelve miles 
the road follows a trestle; the remainder is on 
a solid foundation built upon beds of salt. 

The Mormons were the first to use the salt 
from the lake, and thus to found a great in- 
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dustry. In addition to common salt, Glauber's 
salt (which see) Is also obtained In great 
quantities. See Utah (Rivers and Lakes). 

GREAT SAND DESERT. See Persia. 

GREAT SCISM. See Greek Church. 

GREAT SEAL OF THE UNITED STATES. 
See United States (Government). 

GREAT SHOALS. See Cumberland 
River. 

GREAT SLAVE LAKE, In the northwestern 
part of Canada, covers an area of 10,719 
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square miles. This water area is more than a 
thousand square miles larger than Massachu- 
setts and Rhode Island combined, and one 
and a half times as large as Lake Ontario. The 
lake lies about 250 miles south of the Arctic 
Circle, 300 miles southeast of Great Bear 
Lake, and 500 miles north of Edmonton, Alta. 
The shore line is very irregular, rugged and 
barren on the north, and with well-wooded 
slopes on the south and west. The water is 
deep, clear, and cold; and the surface of the 
lake is dotted with numerous islands. Fish of 
many varieties abound. The lake is frozen 
for more than half the year, but is navigable 
from July to October, when great quantities 
of lumber are shipped from the western shores. 
The lake is a favorite resort of trappers, for 
large numbers of fur-bearing animals are 
caught in the vicinity. 

Great Slave Lake is a part of the Mackenzie 
system, the greatest river system in Canada. 
Through it the lake receives from the north the 
surplus waters of Lake Aylmer and several 
smaller bodies; its chief source of supply is the 
Slave River, which brings from the south the 


surplus waters of the Peace River and the 
Athabaska system. From Great Slave Lake, in 
turn, issues the Mackenzie (which see). 

GREAT SLAVE RIVER, an important link 
in the great Canadian Mackenzie system 
(see Mackenzie River). As an outlet of 
Athabaska Lake, It flows in a northward direc- 
tion from Alberta, across the Northwest 
Territories, and empties into Great Slave 
Lake, from which the Mackenzie River 
emerges. Just below Athabaska Lake, the 
Great Slave River receives the waters of the 
Peace River, which is also considered a part 
of the Mackenzie system. From Athabaska 
Lake to Great Slave Lake the river has a total 
length of about 300 miles, and through all 
but thirteen miles of its course it is navigable 
for steamers, except in the icebound winter 
months. 

GREAT SMOKY MOUNTAINS. See 
North Carolina (The Land). 

GREAT SMOKY MOUNTAINS NA- 
TIONAL PARK. See Parks, National. 

GREAT SPHINX, sfinks . See Sphinx. 

GREAT STONE FACE. See New Hamp- 
shire (The Land) ; White Mountains. 

GREAT TREK. See Union op South 
Africa (History). 

GREAT TURQUOISE, tur koiz\ or tur'- 
kwoiz , the only existing prehistoric mine in the 
southwestern part of the United States. See 
New Mexico (Mining). 

GREAT VALLEY, the area between Cali- 
fornia’s eastern and western ranges of mo-un- 
tains. See California (Surface Features). 

GREAT WALL OF CHINA. See China. 

GREBE, greeb, the name of a family of 
diving birds of very interesting habits and ap- 



THE PIED-BILLED GREBE AND YOUNG 

Inset: Foot of this bird, open and shut. It is seen 
that in the water it has a powerful stroke. 

pearance. Grebes are distributed all over the 
world, and of the twenty or more species, six 



FLOATING NESTS OF THE HORNED GREBE 


Photo: Visual Education bervice 


are found in North America. Generally speak- 
ing, grebes are birds with long, flattened 
bodies, covered with close, dense plumage that 
is completely waterproof. Instead of having 
webbed feet, they possess a separate membrane 
for each toe. Their wings are short, their tails 
barely visible, and their legs are placed so far 
back on the body that the birds are extremely 
awkward on land. When taking to wing, they 
have difficulty in getting a start, but can fly 
long distances once they get a momentum. 


tached to the bottom or to rushes, so that an 
ordinary summer wind will not move it; but 
the eggs are always wet. The several chalky- 
white eggs are covered over with water-soaked 
vegetable matter when the bird leaves the 
nest. The young swim as soon as hatched, 
but when tired, seek a resting place among 
the wing feathers of the mother. Grebes feed 
on fish and other water creatures. 

The North American species of grebe are the 
large western , the red-necked Holboell , the 



Holboell Horned Eared Pied-Billed 

THE FOOD OF FOUR OF THE GREBES 


In the water, however, grebes dive and swim 
with wonderful agility, earning such descrip- 
tive names as hell diver and water witch. For- 
merly, many were slaughtered for their breast 
feathers, much sought by milliners. Grebes 
are now protected by law, and are increasing 
in numbers, though the draining of marshes 
and shallow lakes in the West is restricting 
their nesting places. 

The grebe builds its nest of decaying, water- 
soaked vegetation. The nest may be built up 
from the bottom in shallow water, or it may 
float among the rushes. It is generally at- 


horned , the eared , the small Mexican , and the 
widely distributed pied-billed. d.l. 

Scientific Names. The grebes constitute the 
family Colymbidae . The western is Aechmopkorus 
occidentalism the Holboell, Colymbus holboelli; the 
horned, C. auritus; the eared, C. nigricollis calif or ~ 
nicus ; the Mexican, C. dominicus brackypterus; the 
pied-billed, Podilymbus podiceps. 

GRECHANINOFF, greh cha ni' nawf , Al- 
exander (1864) ), a Russian composer, 

born in Moscow. He produced two sympho- 
nies, two stringed quartets, and two operas, 
Dobrinya Nikitch and Soeur Beatrice. 
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but a republic since 1924, Greece oc- 
cupies the easternmost of the southern penin- 
sulas of Europe. It does not rank among the 
great powers, but it has a heritage more glo- 
rious than that of any other nation; for in the 
days when the ancestors of the present-day Eng- 
lish, Germans, and French were still living in 
barbarism, Greece was the one great country of 
the world. Its art, its literature, and its govern- 
ment were highly developed — so highly that all 
the modern countries in all the centuries since 
have been able to make little advance upon 
them. When Greece is referred to, most people 
think not of present-day Greece, with its strictly 
modern problems to meet, but of ancient Greece, 
with its beautiful buildings, its inspired poets, 
sculptors, and architects, and its wars. The 
writings of the modern authors of Greece have 
never replaced those of Homer, Aeschylus, or 
Euripides; its most magnificent modern struc- 
tures have never rivaled the Parthenon, the 
Erechtheum, or the Theseum. 


Since 1912 the area of : Greece has 
been practically doubled, as a result 
of the Balkan Wars of 1 91 2-1 9 13, the World 
War, 1914-1918, and the Treaty of Lausanne 
(1923), all of which increased the area of Greece 
from a total of about 25,000 square mil es to 
nearly 50,000 square miles. The population has 
also increased from about 2,600,000 to approx- 
imately 6,200,000. Any statement of the area 
of Greece includes that of the numerous islands 
of the Aegean Sea, which are, industrially as 
well as historically, closely bound up with the 
mainland. 

If it had not been for these “stepping 
stones” from Greece eastward to Asia Minor, 
the Greeks would hardly have been tempted 
so early to cross the Aegean and found their 
colonies on the eastern shore. These colonies 
had a very great influence on the history of 
Greece, for they proved a strong temptation to 
the kings of Persia, and thus involved Athens 
and its allied cities in their epoch-making 
struggle with that country. 


Ancient 

It is common to speak of Greece as a coun- 
try > but it was not such in ancient days, in the 
sense in which England or the United States 
is to-day. It consisted, during the greater part 
of its history, of a number of little independent 
states, which were frequently struggling with 
each other for supremacy. The geography of 
the peninsula accounted in large measure for 
this; tall mountains, with their steep valleys, 
divided the little plains, on which the various 
settlements had grown up, and these prevented 
that free intercourse which might have re- 
sulted in a federation or empire. Very often, 
when the term Greek is used in co nn ection 
with art or civilization, it is Athenian which is 
meant, for It was Athens which conferred upon 
Greece much of its glory. The distinction, 
however, is no longer sharply made. 

The People. The inhabitants of this won- 
derful land of myth and history were called by 
the Romans Greeks , but their name for them- 
selves had always been Hellenes , a certain 
mysterious Hellen having been their ancestor, 


Greece 

according to the popular legend. Related 
though they held themselves to be, there 
were four well-defined Hellenic families or 
tribes, the Achaeans , the Aeolians, the Ionians, 
and the Dorians . The two last-named families 
were most important in historic times. All of 
these Hellenes had an intense pride in their race 
and their ancestry, and looked with a pitying 
contempt upon the barbarians, as they called 
all non-Greek people. 

It is difficult to make general statements 
about the ancient Greeks, so widely did they 
differ among themselves in certain respects. 
It may be recorded, however, that the Athe- 
nians and all their neighbors in Attica were 
quick and bright, while the Boeotians were so 
slow and dull-witted that their name has be- 
come proverbial for stupid people. Again, the 
Athenians loved luxury, and they embellished 
their homes and their city, but the Spartans 
reduced life to its very simplest terms, and 
cared only for that which made for perfect 
physical health (see Athens; Sparta). But of 
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practically all the ancient Greeks it may be 
said that they loved beauty with an intensity 
so great that anything ugly caused them posi- 
tive pain. The modern proverbs that “Beauty 
is only skin deep” and ‘‘Handsome is as hand- 
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Fair Greece! sad relic of departed worth! 
Immortal, though no more; though fallen, great! 


some does” would have found no response in 
the Greek mind, for to them goodness with- 
out beauty was a thing difficult to conceive. 
It was because of this love of the beautiful that 
the Greeks became the supreme architects and 
sculptors of the world (see Ar chite cture ; 
S cxxlptijre) , and that their poets stand among 
the greatest of all time (see Homer; Sappho). 

Religion. The Greeks were a religious peo- 
ple by instinct, and in early times their vener- 
ation for the gods was profound and sincere. 
The Apostle Paul, in his sermon on Mars Hill, 
declared, “Ye men of Athens, I perceive that 
in all things ye are too superstitious,” or, as 
later translations give it, “very religious.” Of 
late years much attention has been paid to the 
religion of the ancient Greeks; scholars study 
it because of the light it throws on history and 
on Greek life, and general readers find it 
fascinating because of its story quality. For 
these people with the wonderful imagination 
wove about their gods and heroes countless 
tales which still keep the freshness of those 
early days in' which they were first told [see 
Mythology (Greek and Roman)]. It is 
impossible to consider the literature or the 
art of Greece without reference to its mythol- 
ogy, for the poet sang his loftiest hymns to 
the gods, or told of their adventures in stately 
verse; the architect reared exquisite temples 
to them, their power and beneficence being his 
inspiration; and the sculptor carved them, from 
the least to the greatest, in marble. The great 
Greek festivals, too, grew out of the worship 
of the gods, and both tragedy and comedy had 
their origin in religious observances. 

To be sure, the Greek gods were not such 
beings as a modern worshiper could bow down 


to; they were jealous, lustful, and revengeful, 
moved in all things by their own desires; but 
they were always ready to reward real homage 
paid to them. 

Education. The Spartans had worked out 
for themselves a system of education which 
differed from every other system in Greece, 
as well as from those of modern states. Par- 
ents had not first claim on their children; these 
belonged to the state. Baby boys were exam- 
ined by a Council of Elders, and if they were 
defective or weakly, they were placed on the 
open hillside to die. The result was a race 
which closely attained to physical perfection. 
At the age of seven the boys were turned over 
to public officers, and their education was be- 
gun. They did not learn to read and write, or 
to care for literature; they were not encouraged 
to become orators, or even to converse, for 
practically all of their education was physical. 
To bear intense pain without flinching, to en- 
dure privation, to fight, to run, to wrestle — all 
of these the Spartan boy was carefully taught, 
for Sparta was a nation of warriors and cared 
for no citizens who could not strengthen the 
military arm. 

In Athens and the remaining Greek states, 
on the other hand, a far more rounded system 
of education prevailed. Many private schools 
existed, and in these the boys were taught 
gymnastics, reading, writing, arithmetic, music, 
and, in their later years, rhetoric and philosophy. 

Education, in every Greek state, was all for 
the men. Although the women were not 
abused, they by no means held such a digni- 
fied position in their world as modern women 
have gained. They were not closely confined, 



COMPARATIVE AREAS 

This little country is about equal in area to the 
state of Tennessee. 

but they were not allowed to appear frequently 
in public, or even to mingle with mixed gather- 
ings in their own homes. If it be true, as so 
often said, that “a civilization can rise no higher 
than the status of its women,” this was a serious 
fault in Greek culture. 
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Slavery. This was the great curse of Greece. 
Incredible as it may seem, there were many 
more slaves in the larger industrial centers of 
Greece than freemen, nor were . the slaves 
always of inferior birth or intelligence. All 
captives of war were made slaves,^ and many 
debtors became the chattels of their creditors. 
In general, the slaves were fairly well treated, 
and sometimes a man of decided intelligence, 

Modern 

The People. The English poet Byron, who 
loved Greece better than his native land, wrote 
sadly: 

The isles of Greece, the isles of Greece, 

Where burning Sappho loved and sung; 

Where grew the arts of war and peace, 

Where Delos rose, and Phoebus sprung! 

Eternal summer gilds them yet, 

But all except their sun Is set 

Anyone who takes up the study of modern 
Greece, after studying its ancient history, feels 
a touch of the same sadness. When the Greeks 
lost their freedom and became subject to Rome 
in 146 b.c., they seemed to lose many of 
their best qualities also. The independence 
and vigor which seem so characteristic of dwell- 
ers in mountainous country disappeared, and 
the Greeks became a fawning, treacherous 
people, utterly untrustworthy in business deal- 
ings. The old love for beauty degenerated to 
a large extent into a fondness for display; and 
the contempt for manual labor, which was 
permissible enough when there was a large 
body of slaves, manifested itself in an over- 
whelming desire for easy official positions. 
After Greece threw off the yoke of Turkey, 
however, there appeared a remarkable change 
for the better, and under the influence of the 
freer institutions, the higher qualities of the 
ancient Greeks are being reborn in these mod- 
ern descendants. 

The population of Greece is now more homo- 
geneous than it was before the World War. 
The movements of populations which have 
taken place have decreased the Turkish and 
Slavic elements which formerly constituted a 
minority problem, while more than a million 
Greek refugees have been added to the country’s 
population. In the nineteenth century, over 
300,000 Greeks emigrated to the United States, 
and the money which they sent or carried back 
to their old homes was a real asset to the 
country. 

Principal Cities. There are only three cities 
of Greece whose population exceeds 100,000 
— Athens, the capital; Saloniki, in Macedonia; 
and Piraeus, the port of Athens. The city of 
Patras, the second port of Greece, claims 
about 52,000, and there are numerous others 
that range in population between 25,000 and 
10,000. As Greece is primarily a farming 


like Aesop [see Aesop’s Fables (Aesop)], 
held a position of honor in the household. This 
was not true in Sparta, where most of the serfs 
were terribly oppressed, and where there was 
constant fear of their revolting. 

History. The history of the ancient Greeks 
is told under Bistory , below. The detailed 
stories of Athens and Sparta are related 
under those titles. 

Greece 

country, its towns are chiefly market centers. 
A detailed description of Athens will be found 
in these volumes under its title. Descriptions of 
the two important cities, Saloniki and Piraeus, 
follow: 

Piraeus, pi re ' us, the port of Athens, was famed 
in ancient times as one of the master works of the 
Age of Pericles (which see). It was built in 493 b.c., 
was connected with Athens by the famous Long 
Walls, and was destroyed in 86 b.c. At present it is 
a modern city, situated about five miles southwest 
of Athens, and has three excellent harbors. It is 
a port of call of steamship lines, and is in direct com- 
munication with New York City, Trieste, Constanti- 
nople, Smyrna, Marseilles, and Alexandria. Over 
one-half of the foreign trade of Greece passes 
through Piraeus. The manufactures are textiles, 
leathers, liquors, and macaroni. Population, about 
i35,o°o- 

Saloniki, sah lo ne' ke (sometimes spelled Sa- 
I/ONICa), a seapor£ on the Gulf of Saloniki, an arm of 
the Aegean Sea. It is a picturesque and ancient city, 
with white houses surrounded by white walls, clus- 
tering elms and cypresses, and mulberry trees; with 
broad streets paved with lava; and with the slender 
minarets and towers of its mosques piercing the 
sky line. Its harbor is ample and is protected 
by a great breakwater, and the city has railroad 
connections with all Greek cities and with the 
Balkan states at the north. 

The most interesting thing about Saloniki is its 
turbulent history. Ever since it was founded, in 
315 b.c., it has been the scene of successive invasions, 
conquests, and massacres by hostile peoples, and has 
been, at one time or another, under the rule of practi- 
cally every adjacent country and nation. In 904, 
when it was invaded by the Saracens, 22,000 of its 
inhabitants were sold into slavery. In 1430, in, spite 
of the most desperate resistance, it was taken for the 
fourth time by the Turks and was held by them until 
1912, when it was recaptured by the Greeks. 

As a neutral port and the shipping center for the 
entire Balkan Peninsula, Saloniki entered on a 
period of prosperity when it fell to the hands of 
the Greeks, such as it had never known before. 
In 1915 the Allies blockaded the port of Saloniki 
against the Germanic powers. In 1916, after King 
Constantine had refused to give moral support to the 
allied cause, Premier Venizelos and his forces set up 
a provisional government in the city. On the down- 
fall of the king, in June, 1917, this provisional govern- 
ment was merged with the legal government of united 
Greece, and Saloniki returned to normal conditions. 

The business section was destroyed by fire in 1917, 
but has been rebuilt, and to-day Saloniki is one of the 
most modern cities of the Near East. Population, 
about 500,000. 
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There is a very special fitness in bringing 
the discussions of the geography and the his- 
tory of Greece as near together as possible, for 
the two are closely related. It is impossible 
even to imagine what the history of the coun- 
tin’ would have been had land co mm unication 
been easier and sea communication been more 
difficult, but it is certain that it would have 
been very different. 

Coastal Peculiarities. The first point that 
strikes an observer of the map of Greece is the 
broken character of its coast, and the conse- 
quent length of shore line. Gulfs and bays 
penetrate far into the land, and the southern 
end of the peninsula, the Peloponnesus (which 
see), is almost cut off from the northern by 
the deep gulfs of Corinth and Aegina. Of all 
the countries of the world, Greece has the 
largest proportion of coast line to area — nearly 
2,500 miles of coast line, or one mile of coast 
to every ten square miles of surface. Small 
wonder, then, that the Greeks have been at all 
times a sea-loving people. Good harbors are 
not numerous, though there are some excellent 
ones, notably Piraeus, the seaport of Athens. 

Surface and Rivers. In the main, Greece is 
mountainous, even its islands being but the 
tops of submerged hills. The Pindus Moun- 
tains, running from northwest to southeast 
almost through the center of the peninsula, 
form the watershed. To the west of these 
there are north and south chains divided by 
narrow valleys, but to the east there are east 
and west ranges between which lie the ex- 
tensive plains which have played the chief part 
in Greek history. Macedonia, the plains of 
Thessaly, those of Thebes, of Athens, of Sparta, 
and of Messene were the centers of ancient 
Greek life, the homes of the famous city 
states. Many of the mountains of Greece 
have special associations: Olympus was the 
fabled home of the gods; Parnassus, the 
haunt of Apollo and the Muses; Hymettus 
produced honey of rare quality; and Pentelicus 
was the source of a beautiful marble. But the 
mountains are worth visiting, aside from their 
historic associations, for they have a beauty all 
their own. At places, where the sheer moun- 
tain walls rise from the blue sea toward the 
bluer sky, the grandeur of the scenery is almost 
unsurpassed. 

Greek rivers, too, are beautiful — rushing 
mountain torrents . which are worthy of the 
legends the old Greeks wove about them; but 
they are too rapid for navigation, and are for 
the most part merely temporary, carrying 
water only during the rainy season, so that 
they are not available for irrigation. The 
Achelous, in the northern part, and the Al- 
pheus, in the Peloponnesus, are the rivers of 
chief importance. 


One of the largest lakes, Copais in Boeotia, 
has had a bad influence, it is believed, on the 
people who live near its shores. Like their 
descendants, the Boeotians in ancient times 
were the slowest-willed of all the Greeks, and 
scientists now r believe that this condition was 
due to the malaria spread by the mosquitoes 
which Lake Copais bred. Now that the lake 
has been drained and converted into farm land, 
an improvement in the mentality of the 
modern Boeotians is becoming apparent. 

Industries. Greece is primarily an agricul- 
tural country, and about one-fourth of the 
land is under cultivation. The farmer is con- 
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It was erected in 1837, and is adorned with poly- 
chrome painting. The columns are Ionic. 

fronted with many drawbacks, however, for, 
while the climate is subtropical and would 
make possible the growing of many kinds of 
crops, the soil is thin and the rainfall is very 
light in the summer months. Because there is 
more rain in the western mountains than on 
the eastern plains, the farms are more numer- 
ous among the mountains, curious as that may 
seem. Marshy stretches are being drained and 
dry places irrigated, and thus the cultivable 
area is being steadily increased. 

Chief Crops . The most distinctive crop, as 
well as one of the most important, is a small, 
seedless grape, called currant because it is most 
successfully grown in the neighborhood of Cor- 
inth. This is not the little tart fruit known in 
America as the currant, but a true grape, which 
is either dried or made into wine of an in- 
ferior quality. All over Greece is to be seen 
the dusty gray-green of the olive trees which 
for so many centuries have been of importance 
in the life of Greek farmers. So important are 
they that the Turks, during their domination, 
could think of no better way of punishing in- 
surrection than by cutting down the olive 
trees. To-day there are millions of trees 
in the country, and each tree produces nearly 
ten pounds of oil annually. 

One of the most important crops of ^ Greece 
is tobacco, for much of the finest cigarette 
tobacco in the world is grown in that country; 
it is one of the main exports, especially to the 
United States. Wheat, too, is one of the chief 
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crops, but with their primitive methods, the 
peasants are not able to raise enough to supply 
the home demand, and the cereal is imported 
in large quantities. Since vegetables form the 
staple diet of the people, huge gardens are 
numerous, and in every grassy place are to be 
seen herds of sheep and goats, from whose milk 
cheese is made. Almost no butter is used, olive 
oil largely taking its place. 

Mining . Greece is not rich in minerals, and 
those it has are not easily mined, because 
of the entire absence of coal. Near Athens 
there are lead mines of large size, and from 
the ore considerable silver is taken. Iron, 
copper, zinc, lead, tin, nickel, and various 
other minerals also are wurked. Heaps of 
slag show that the ancients worked this field, 
but it was done so poorly that it has paid 
modern investors to rework the slag. Most 
famous of all the mineral products of Greece 
is the marble from Pentelicus and the island 
of Paros, which has been known since the 
great sculptors of antiquity carved their match- 
less statues. 

Transportation and Commerce. To the 
Greeks, the natural means of transportation is 
the sea, and not the railroads, for few places 
in the entire country are more than forty miles 
from the coast. Railroads, therefore, are few, 
and in the entire country aggregate less than 
2,000 miles. But ships are numerous, and by 
means of them easy communication is main- 
tained with the rest of Europe. It was be- 
lieved that the canal across the Isthmus of 
Corinth, completed in 1893, would be a won- 
derful help to commerce, but it has not been 
much used, because of its narrowness and the 
strong currents which flow through it (see 
Corinth). 

The commerce of Greece amounts to about 
$145,000,000 annually. The imports consider- 
ably overbalance the exports, and trade with 
the United States exceeds that with Great 

History 

Its Beginnings. The very early history of 
Greece is shrouded in mists, through which 
only gradually gleams of light begin to break. 
The very oldest inhabitants of the soil, who 
were called by the later Greeks Pelasgians , 
were little by little assimilated by these same 
later Greeks, or Hellenes , as they called them- 
selves, who came in from the north. Mar- 
velous tales of the earliest age of history, the 
so-called Heroic Age, survive — tales of Her- 
cules and Theseus, of the Argonauts and of 
Perseus, of Troy and of Thebes (all of which 
see); and recent excavations at Troy, at My- 
cenae, and on the island of Crete have made it 
clear that this ancient time had a very real 
civilization, long before the Greeks came into 
the peninsula from the north. 


Britain. The excess of imports over exports is 
balanced by the earnings of the merchant 
marine, the money sent by emigrants, and the 
income from the tourist trade. 

Education and Religion. Greece has a 
system of schools which includes elementary 
and intermediate departments and universities. 
At Athens are the National University, founded 
in 1836, and the Capodistria University, with 
nearly 10,000 students. In 1925 a third uni- 
versity was founded at Saloniki. There are 
also small agricultural schools. Scientific 
research of all kinds, especially in art, history, 
and archaeology, is carried on at the National 
Archaeological Museum, where the United 
States, Great Britain, France, and Germany are 
represented. In spite of these institutions, 
education is by no means widespread, for the 
people are slow to avail themselves of their 
opportunities. Conditions are gradually im- 
proving. There is a compulsory-education 
law 7 , but in the country districts it is not w T ell 
enforced. 

The prevailing religion is Greek Orthodox, 
but complete freedom of worship is allowed. 
The Holy Synod, which meets at Athens, 
manages the affairs of the Church (see Greek 
Church). 

Government. The government of Greece, 
until 1924 a monarchy, became in that year a 
republic, by vote of the people. After the ex- 
pulsion of the king, the ambitions of the political 
chieftains were so conflicting that during the 
following three years there were eight different 
governing bodies. A new Constitution, pub- 
lished in 1926, provides for a legislative body 
of two houses, elected by universal suffrage. 
The Senate (Upper House) consists of 150 
members. A President is elected for a term of 
five years, by joint vote of the two houses. 
The Cabinet, headed by the Premier, consists 
of eleven ministers. No Premier may hold 
office for longer than one year. 

of Greece 

Greek Middle Age. About 1200 b . c ., as 
nearly as can be known, there began a period 
which lay between two ages of culture and 
prosperity, and thus corresponded roughly 
to the Medieval Age of later Europe. Its char- 
acteristic feature was the so-called Dorian mi- 
gration, a movement* of the rude, primitive 
tribes of the northern fastnesses of Greece 
south into the Peloponnesus. Chief of these 
Dorian tribes were the Laconians , or Spartans , 
whose main city developed into one of the 
two great powers of Greece. Before this sweep- 
ing wave of Dorians, some of the tribes already 
settled in Greece were crowded out, so they 
crossed the Aegean into Asia Minor, where 
they founded those colonies which played so 
large a part in later Greek history. Several cen- 
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GREECE 


GREECE 


2946 


turies later there was a new era of colonization, 
and settlements were made in Sicily and in 
Southern Italy, those in this latter country 
being so numerous that the name "‘Great 
Greece” (Magna Gr acrid) was applied to the 
southern part of the peninsula. 

That this middle period was in no sense a 
“Dark Age” must be thoroughly understood. 
It produced, for one thing, those great epics, 
the Iliad and the Odyssey (both described in 
these volumes), which, by celebrating past 
glories, helped to rouse in the Greeks a feeling 
of nationality. Though this was not strong 
enough to prevent interstate conflict, it drew 
them together when any outside enemy threat- 
ened. It also saw the development from the 
old tribal form of government, through mon- 
archy and oligarchy toward democracy, though 
in no state was democracy actually achieved 
during this period. 

The City State. During this period there 
was developed that most typical of all Greek 
political institutions, the city state. The Greek 
cities were the elements about which the na- 
tional history centered; contests between Ath- 
ens, Sparta, Thebes, and the lesser cities fill 
old Grecian chronicles. They were not, how- 
ever, such cities as those of the modern world. 
Each city with its surrounding territory was 
m effect a nation, very small but entirely self- 
governing. Its citizens owed allegiance to no 
other powers, and it might declare war irre- 
spective of the wishes of any neighboring city. 
There w r ere other differences also. When his- 
toric Athens is spoken of, it is not simply the 
walled town with its Acropolis and wonderful 
buildings that is meant, but all Attica, with its 
farms and villages. All the dwellers throughout 
such a region might have a national pride as 
Greeks, a sentiment of loyalty toward Greece 
as a whole, but their intense patriotism was 
toward the city: they were, for example, 
Athenians or Spartans first, and then Greeks. 
This must be understood, that it may be clear 
why Greece throughout antiquity was never 
one nation. 

The Period of Glory. By the close of the 
sixth century b.c., the powerful city states had 
developed fully, each in its own field. Sparta 
was a great military power, Corinth was com- 
mercially supreme, and Athens was beginning 
to be the center of the intellectual and artistic 
life (see articles on those cities). Great politi- 
cal advance had also been made. Draco had 
drawn up a code of laws at Athens, and Solon 
and Clisthenes had broken the rule of the old 
land-holding nobles and organized the first 
democratic government of the world. But it 
was war which brought Greece to the height of 
its glory — war with a great foreign power. 

The Persian Wars . The Ionian cities which 
had been planted in Asia Minor had kept up 
their connection with the mother country, but 


they had come, in 546 b.c., by conquest, under 
the rule of Persia. So severe was this rule 
that the cities revolted in 499 b.c., and Athens 
sent them aid in their unsuccessful insurrec- 
tion. For this act Darius, the Persian king, 
decided that Athens must be punished. So 
determined was he not to let his wrath die 
down that he commanded a servant to repeat 
to him three times each day, “Master, remem- 
ber the Athenians.” 

In 492 b.c., therefore, Darius dispatched 
an army into Greece under his son-in-law, 
Mardonius, but a storm off Mount Athos de- 
stroyed the Persian fleet, and the army suf- 
fered so severely during its progress through 
Thrace that the expedition was abandoned. 
Unappeased, Darius sent out another force 
two years later, but this army encountered the 
Athenians on the plain of Marathon (which 
see) and was overwhelmingly defeated. This 
victory, one of the “fifteen decisive battles” of 
the world, gave confidence to the Greeks, and 
raised Athens to the position of acknowledged 
headship among the Greek states. See Fifteen 
Decisive Battles. 

Themistocles (which see), realizing that Per- 
sia had not yet given up the struggle, per- 
suaded the Athenians to increase their navy, 
on which he felt Greece must of necessity de- 
pend in any future conflict. Events proved 
his wisdom, for in 480 b.c. Xerxes, the son 
of Darius, undertook to carry to success his 
father’s project. With a land and naval force 
which the ancients estimated at more than 
2,000,000, but which authorities believe to have 
included only about 300,000 actual warriors, 
he crossed the Hellespont and marched through 
Thrace and Macedonia. Laying aside their 
jealousy, Sparta and Athens summoned a con- 
gress of the states at Corinth, and a number of 
the cities were represented and agreed to help in 
the struggle. 

In a series of battles which included the 
heroic, but for the Greeks, disastrous, stand 
at Thermopylae (which see), the great naval 
engagement at Salamis (which see), and the 
battle at Plataea, Xerxes attempted to crush 
the Greeks, but their heroism ai.d patriotism 
were in the end triumphant, and the Persian 
hosts were compelled to withdraw to Asia. 

For half a century after the close of the 
Persian wars, Greece had peace, and the city 
states had leisure to develop their differing 
types of civilization (see Athens; Sparta). 
Because of its naval leadership during the war, 
Athens was the dominating power in the pen- 
insula, and reached a height at which the 
world still marvels. Its democratic ideas were 
widely adopted by the other states, but Sparta 
held firmly to its old aristocratic government. 

Period of Decline. The old rivalry between 
Athens and Sparta, which had been almost for- 
gotten during the Persian wars, flamed up 
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again when there was no great need for har- 
mony, and in 431 b.c. Sparta found in the 
relation of Athens to its allied states an occa- 
sion for war. In the resulting struggle, known 
as the Peloponnesian War , Pericles, the great 
Athenian statesman, held his people back from 
land battles, in which they were no match for 
the Spartans, but attempted to destroy the 
commerce of the Peloponnesus and to gain 
possession of the coast towns and islands. 
Sparta, in the meantime, did its best to induce 
the colonies of Athens to revolt, and sent ex- 
peditions to ravage Attica. The Athenian 
plan worked well until a terrible plague broke 
out in the city and carried off at least a fourth 
of the population. Pericles w T as one of the 
victims, and there was no one -who could take 
his place. For twenty-five years the struggle 
wrent on, Athens almost constantly losing 
ground, but determined not to give up. The 
expedition to Sicily in 415 b.c. under Alcibiades 
(which see) and Nicias turned out so disas- 
trously that Sparta thought its victor}" was won, 
but the Athenians held out until 404 b.c., w r hen 
they were compelled to accept the most hu- 
miliating terms of peace. 

Sparta was now the head of the Grecian 
states, and it proved such a hard master that 
at length the other states revolted, under the 
leadership of Thebes (see Epaminondas) . The 
Spartans w r ere defeated at Leuctra in 371 b.c., 
and until 362 B.C., when Epaminondas was 
killed, Thebes was the foremost state in 
Greece. 

Period of Foreign Rule. To the north of 
Greece, a strong ruler, Philip of Macedon, had 
firmly established his kingdom, and in the 
disturbed conditions in which the Greek states 
found themselves, he was able gradually to 
extend his power southward. Demosthenes 
at Athens thundered against him in his Philip- 
pics , and at length the Greeks roused them- 
selves to resist the invasions. At Chaeronea, 
in Roeotia, they were defeated in 338 b.c., and 
Greece became a part of the Macedonian Em- 
pire. The Macedonians were themselves a 
Hellenic people, and the Greeks were not 
brought into entire subjection, because their 
intellectual superiority was clearly recognized 
by Philip and by his greater son, Alexander 
the Great. 

After the death of Alexander, the Greek 
states had a troubled existence, struggling con- 
stantly but vainly to throw off the yoke of 
Macedonia, but in 146 b.c. they passed under 
the rule of another conqueror. With the cap- 
ture and burning of Corinth in that year, 
Rome became supreme over the Greek states, 
and for a time they prospered under a mild 
and just government. A revolt in 22 b.c. 
brought down on them the vengeance of Rome, 
and several of the great cities were practically 
destroyed. From that destruction they never 


entirely recovered, though, under the Roman 
emperors, Greece regained a certain prosperity 
and was recognized as an intellectual center, 
Christianity made rapid progress, and the pic- 
turesque paganism gradually died out. New 
importance came to the province when, in 
a.d. 330, Constantine the Great moved his capi- 
tal to the old city of Byzantium, which he 
rechristened Constantinople (see Constan- 
tine). In 3 Q5 the Roman Empire was divided 
into the Eastern and the Western empires, and 
Greece was a part of the former until the fall 
of Constantinople in 1453 (see Byzantine 
Empire) gave the country to the Turks. 

Under the Turkish rule, which lasted almost 
four centuries, the Greeks sank into a pitiable 
condition, but their devotion to their Church 
and their interest in the local self-government 
that was allowed them helped to preserve 
their feeling of nationality. In the early years 
of the nineteenth century, this feeling seemed 
to grow' more intense, and in 1821 a w r ar for 
independence broke out under Alexander 
Ypsflanti. To check the revolt, the Turks 
resorted to their usual weapons, massacre and 
wholesale execution; nor were the Greeks much 
more humane in their methods. Champions of 
the determined people sprang up on all sides, 
the English poet Byron being the most nota- 
ble, and in 1827 England Russia, and France 
gave Greece their open support. The great 
naval Battle of Navarino, fought on October 
20, 1827, resulted in the complete defeat of the 
Turkish fleet, and Greece became an independ- 
ent kingdom. 

The Modem Kingdom. In 1832 Otto of 
Bavaria was made king, and while his rule was 
far from despotic, the Greeks were much dis- 
appointed because he did not proclaim a con- 
stitution, as they had expected him to do. He 
was forced in 1843 to yield to the strong pop- 
ular demand, and a constitution went into 
effect the next year. This did not lessen 
Otto’s unpopularity, however, and in 1862 he 
was compelled to abdicate, largely because he 
had not taken an active part in the Crimean 
War and won for Greece an increase in terri- 
tory. Prince George of Denmark was chosen 
by the national assembly as king, and in 1863 
he began his reign, which continued for half 
a century. In 1864 England gave up to Greece 
the Ionian Islands, and after the Congress of 
Berlin in 1878, the country was further enlarged 
by the accession of Thessaly. 

In January, 1897, Greece went to the aid of 
the Christians in Crete, who were rebelling 
against Turkish rule and seeking annexation 
to Greece, and the result was complete defeat 
for the Greeks. They were compelled to pay 
a huge indemnity to Turkey, and to give up 
their claims on Crete, which did not come 
under the Greek flag until 1913, after the 
Balkan Wars. This struggle broke out in 1912 
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OUTLINE AND QUESTIONS ON GREECE 


Outline 


I. Location and Size 

1 1 ) Easternmost of European peninsulas 

1 2) Surrounding waters and islands 

(3) Size after 1913 — 50,000 square miles 

II. Physical Features 

(1) Coast line 

(a) Longest in proportion to area of any 
country 

(2) Surface characteristics 

(a) Largely mountainous 

1. Effects of this fact on history 

(3) Waters 

(a) Turbulent character of rivers 

(b) Malarial lake of Boeotia 

III. Ancient Greece 

(1) Lack of national unity 

(a) Effect of geography in this 
C2) The people 

(a) Four tribes 

(b) Love for beauty 

1. Great works of art 

(c) Religion or mythology 

(d) Education 

1. Athenian standard 

2 . Spartan standard 

(e) Slavery 


IV. Modem Greece 

u) The people 

(a) Change for the worse during years 

of subjection 

(b) Opposite change since independence 

( 2 ) Industries 

(a) Agriculture 

r. Currant and olive 

2. Tobacco 

3. Wheat 
fb) Mining 

(c) Home manufactures 

(3) Transportation and commerce 

(4) Religion, education, and government 

V. History 

(1) Early periods of migration 

(2) The wonderful years 
(a) Persian wars 

(3) Downfall of Athens 

(a) Peloponnesian War 

(4) Subjection to foreign powers 

(a) Macedonia 

(b) Rome 

(c) Turkey 

(5) The modern kingdom 

(a) Independence secured in 1827 

(b) Activities of the nineteenth century 

(c) Balkan Wars 

(d) World War 

(e) Later events 


Questions 

Name an ancient Greek slave who became famous. How did he gain his fame? 

What geographic cause accounted for the stupidity of one group of the people?^ 

What helped the people to preserve a feeling of nationality during the centuries 
of Turkish domination? 

How did the Spartan ideal in education differ from the Athenian? 

If the coast line of the United States were as long in proportion to area as that of 
Greece, how long would it be? 

Why would the proverb “Handsome is as handsome does” have seemed foolish 
to an ancient Athenian? 

Why has not the Corinth Canal been as great an aid to commerce as it was ex- 
pected to be? 

Why does the word Thermopylae stir the blood of a Greek? 

What did the Greeks call all non- Greeks? What did the word mean? 

Why does it seem unlikely that the manufactures will ever increase in impor- 
tance? 

Who took as his watchword “Remember the Athenians,” and what did it mean? 

How did the geographic conditions tend to make of andent Greece many 
small countries instead of one large one? 
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"between Turkey and the Balkan states, and 
Greece profited largely by the success of the 
latter, gaining not only Crete but many other 
islands in the Aegean which had been a part 
of historic Greece, and much of Macedonia 
besides. The cost was great, both in money 
and in men, and the exhaustion which resulted 
had much to do with the attitude of Greece 
during the "World War. 

On March 18, 1913, while on a tour of in- 
spection, Kang George was assassinated at 
Salonika, and his son, Constantine I, came to 
the throne. The country was confronted with 
a serious problem on the outbreak of the World 
War in 1914, but declared at once its absolute 
neutrality. 

The position of Greece in connection with 
the war was exceedingly embarrassing. The 
queen was a sister of the German emperor; 
the royal family therefore leaned strongly 
toward the cause of the central empires, Ger- 
many and Austria. The majority of the peo- 
ple were in sympathy with the Entente Allies; 
this was but natural, because France and Eng- 
land had by treaty guaranteed protection to 
Greece against foreign invasion. 

When Serbia was overwhelmed by the Teu- 
tonic forces in 1916, that unhappy little coun- 
try looked to Greece for support, for after the 
Balkan Wars the latter had pledged its mili- 
tary strength to support the former against 
alien enemies. However, Greece ignored the 
plight of Serbia, and there were strong indica- 
tions that King Constantine would resist no 
pressure that Germany might bring to bear 
upon him. 

The military forces of the Entente, by right 
assumed because of treaty obligations, took 
extreme measures to insure the continued neu- 
trality of Greece. Men were landed from war- 
ships, and allied vessels blockaded the coasts. 
Constantine was commanded to demobilize his 
army, as a guaranty that neutrality would be 
preserved. He failed to keep promises made, 
and on June 12, 1917, the Allies deposed him, 
for at least the duration of the war. His second 
son, Alexander, was made king, and Venizelos, 
a pro-Ally statesman, formed a new ministry. 
On June 30 Greece severed diplomatic relations 
with Germany, and entered the World War 
on the side of the Allies. In 1918 Greek 
soldiers fought to good advantage on the south- 
eastern front. 

By the treaty of Sevres (later repudiated), 
signed in 1920, Greece received considerable 
territory in the vicinity of Constantinople, as 
well as a number of Aegean islands. This de- 
fiance of Turkey was to have grave results. 
When Venizelos returned home from the Peace 
Conference, in the late summer of 1920, he 
found a people weary of war and restive under 
post-war conditions. The death of Alexander, 
in October, was followed by a general election 


in which the party of Venizelos was badly 
defeated. In December, King Constantine 
returned from exile and was triumphantly 
reinstated, having received an overwhelming 
vote. 

The Allies thereupon withdrew their finan- 
cial support of the government, and the follow- 
ing spring, when the Allied Council prepared 
to revise the Treaty of Sevres, Greece began 
war on Turkey, to protect its territorial gains 
in Asia Minor. The brief war that followed 
was disastrous to the Greeks, who were com- 
pelled to relinquish Eastern Thrace, Smyrna, 
and the Dodecanese Islands in the Aegean. 
Confusion reigned at home, and in September, 
1923, Constantine was forced to abdicate. He 
was succeeded by his son, George II, who, 
however, was allowed to reign only until 
December, 1923. In 1924 the people voted for 
a republican form of government, which has 
endured in spite of a revolution in 1925, in 
which General Pangalos made himself dictator, 
displacing Konduriotis. In August, 1926, 
Pangalos was overthrown, and Admiral Kon- 
duriotis resumed his office of Provisional Presi- 
dent. In 1928 Venizelos was returned to 
power as Premier, by a large vote, Konduriotis 
continuing as President. C.s. 

Related Subjects. The following articles in these 
volumes will throw much light on the history and life of 
Greece. The articles on Architecture and Sculpture 
should also be consulted. For the literary references re- 
lating to the country, see Drama, Poetry, etc. 

CITIES AND TOWNS 


Athens 

Mycenae 

Corinth 

Sparta 

Delphi 

Marathon 

Thebes 


DIVISIONS 

Arcadia 

Macedonia 

Attica 

Messenia 

Boeotia 

Peloponnesus 

Epirus 

Thessaly 

Laconia 

Thrace 


HISTORY 

Actium 

George I 

Alcibiades 

Helots 

Alexander the Great Hipparchus 

Arbela 

Leonidas 

Archon 

Lysander 

Aristides 

Miltiades 

Balkan Wars 

Nicias 

Bozzaris, Marco 

Oracles 

Byron, George N. 

Ostracism 

Byzantine Empire 

Otto I 

Cimon 

Pelopidas 

City States 

Pericles 

Civilization 

Phocion 

Clisthenes 

Pyrrhus 

Codrus 

Solon 

Constantine I 

Themistocles 

Darius 

Thirty Tyrants 

Demosthenes 

Troy 

Dorians 

Venizelos, Eleutherios 

Draco 

World War 

Epaminondas 

Xerxes 


ISLANDS 

Crete 

Ionian Islands 

Cyclades 

Ithaca 

Delos 

Melos 

Euboea 

Salamis 



GREEK CHURCH 


GREEK CHURCH 2951 


PEOPLES 


Achaeans 

Dorians 

Aeolians 

lonians 


PHYSICAL FEATUH.ES 

Acheron 

Olympia 

Aganippe 

Olympus 

Helicon 

Parnassus 

Mars Hill 

Thermopylae 


UNCLASSIFIED 

Acropolis 

Mysteries 

Areopagus 

Mythology 

Festivals 

Xemean Games 

Greek Literature Olympian Games 

Isthmian Games Pythian Games 

Laurel 

Stadium 


GREEK CHURCH, the name commonly 
used for the religious organization whose proper 
title is Holy Orthodox Catholic and Apostolic 
Church. It is sometimes called Eastern Church 
to distinguish it from the Western , or Roman 
Catholic , Church. Unlike the Roman Catholic 
organization, the Greek Church is an oligarchy 
of several patriarchs, instead of being governed 
by a single Pope. The seven rites of the Roman 
Church are observed, namely, Baptism, Con- 
firmation, the Eucharist, Penance, Extreme 
Unction, Holy Orders, and Matrimony, but 
there are variations from Roman practices. 
The crucifix is the one graven image permitted, 
though the veneration of pictures is allowed. 
Celibacy is obligatory for bishops, but priests 
and deacons may marry once. Singing is 
allowed only by male voices in church serv- 
ices, and the ceremonial is exceedingly formal. 

The estrangement and separation of the 
Greek and the Roman Catholic Churches 
had its beginning in the political division of 
the Roman Empire and the founding of Con- 
stantinople; but it was not until the ninth 
century that the “great schism,” or splitting 
of the Church into factions, began. Photius, 
who succeeded Ignatius as patriarch, called a 
synod in Constantinople in 867, and ruled that 
the Bishop of Rome, by that time called the 
Pope, should not be supreme, and denounced 
as heresy the insertion in the Nicene Creed of 
the word filioque , meaning and from the Son . 
He also denounced the prohibition of priestly 
marriage. After his death in 891, the churches 
were reunited until the eleventh century. The 
final division was that between Pope Leo IX 
and Patriarch Cerularius in 1054. Since that 
time, the Roman Catholics have regarded 
adherents of the Orthodox Greek Church as 
outside the Roman Catholic Church, while 
the Greeks maintain they have been faithful 
to the usages and creed of the Roman Church. 

Originally, the Greek Church comprised 
three main divisions; namely, the Church in 
Greece, the Church in the Turkish Empire, 
and the Russo-Greek Church. Since the World 
War, many changes have occurred. At the out- 
break of the war, Russia had about 100,000,- 
000 Slavonic Orthodox Church members. The 


Orthodox Church in Turkey, under the Ecu- 
menical Patriarch (the Archbishop of Con- 
stantinople), had a membership of 2,500,000 
in Europe, and 2,000,000 in Asia Minor and 
the islands. There were about 2,000,000 Greek 
Orthodox adherents in Greece itself, and numer- 
ous Orthodox worshipers in Serbia, Rosnia- 
Herzegovina, Bulgaria, Rumania, and other 
sections of the Balkan region and Austria- 
Hungary. 

In Russia proper, as constituted since the 
Treaty of Versailles, the Orthodox Church has 
received a severe setback, because of the 
opposition of the Soviet government to re- 
ligious education and practice. Most of the 
bishops went into voluntary exile or were 
interned in monasteries, and the only ruling 
body that functions is a synod of fifteen Russian 
bishops, which holds sessions at Belgrade, 
Serbia. The peasantry, however, has largely 
remained true to the faith of its fathers. 

When Turkey reorganized its government 
and abolished the sultanate, an attempt was 
made to abolish the Ecumenical Patriarchate, 
but this measure was prevented by the Euro- 
pean powers. By the Treaty of Lausanne, 
Greek Orthodox residents in Constantinople 
are exempt from expulsion, but other Greeks 
in Turkey have suffered much from the hos- 
tility of the Turkish regime. The Orthodox 
Patriarchate of Jerusalem, with 30,000 ad- 
herents, is under British mandate; and that of 
Antioch, with 300,000 members, is under 
French. There is also a Patriarch of Alexan- 
dria, who has jurisdiction over a membership 
of about 100,000. 

In Greece itself, the Greek Orthodox Church 
is the state religion, and most of the Greek 
population are adherents of that body. Church 
government is vested in the Holy Synod, con- 
sisting of the Metropolitan of Athens as presi- 
dent, and four archbishops and bishops. 
During their year of office, these latter reside in 
Athens. Theoretically, the Ecumenical Patri- 
arch in Constantinople has jurisdiction over 
Macedonia, Western Thrace, Epirus, Crete, 
and the Aegean Islands. In Yugoslavia, which 
has a considerable Roman Catholic population, 
the Greek Church has been reorganized, and 
now includes the former Orthodox churches of 
Serbia, Dalmatia, Bosnia-Herzegovina, and 
Montenegro. There is no State Church, 
because there is no dominant religious body 
in the kingdom. In Rumania, the United 
Orthodox Church, representing a union of the 
churches of Rumania, Transylvania, Bukowina, 
and Bessarabia, has about 11,000,000 ad- 
herents. 

A Greek Church in England has existed since 
the seventeenth century; its present plan of 
organization is similar to that in Russia. In 
the United States, both the Greek and the 
Russian branches of the Orthodox Church are 
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represented, with a membership of over 125,- 
000 and with more than 400 churches. 

The total membership of the Greek Orthodox 
Church and its branches probably exceeds 
125,000,000, with 90,000,000 or more in Rus- 
sia. B.M.W. 

fThe Greek Catholic Church is an organization 
which is Greek in origin, but which owes allegiance 
to the Roman Catholic Pope. Its deacons are per- 
mitted to marry.] 

GREEK CROSS. See Cross. 

GREEK FIRE, a chemical mixture which, 
when touched by water, would burst into 
flames that could hardly be extinguished. It 
was employed by the Byzantine Greeks of the 
Middle Ages to set fire t;o enemy fleets and to 
repel the besiegers of Constantinople, and was 
used by being forced through tubes in a stream 
of living Are, thrown from ladles, or poured 
from caldrons. Its composition was a secret, 
and modem chemists can only surmise 
w r hat substances formed it. One theory is 
that quicklime was added to some of the in- 
cendiary compounds, of w r hich the principal 
ingredients had been known before the Chris- 
tian Era. Sulphur, pitch, charcoal, naphtha 
or petroleum, tallow, rosin, and turpentine 
were among the materials of the earlier mix- 
tures, generally known as wildfire and errone- 
ously called Greek fire by the Crusaders, though 
lacking the qualities of the dreaded Byzantine 
flame. Saltpeter was added to wildfire, and 
perhaps to Greek fire, in the thirteenth century, 
so that they differed only slightly from gun- 
powder, then unknown. t.b j. 

Liquid Fire, a German device in the World War, 
resembling Greek fire mainly in its effects, is described 
in its proper place in these volumes. 

GREEK FOOT. See Foot (measure). 

GREEK GODS. See Mythology; Gods op 
Greece and Rome. 

GREEK LANGUAGE, a branch of the Indo- 
European family of languages, akin to Sanskrit 
and Latin and to the languages of the Teutonic 
races. In its classic form, it is considered to 
have been the most beautiful and perfect lan- 
guage ever spoken, not only by reason of its 
musical character, but because the large num- 
ber of word forms made possible a precision in 
expression not to be had in any less inflected 
speech. For instance, in the classic Greek a 
fully conjugated verb possessed 507 different 
forms. 

Ancient Greek. The geography of Greece 
influenced not only the history of the country 
but its language as well. The mountains which 
cut off one little group or region from another 
were barriers to the growth of a common lan- 
guage, and thus a number of dialects were in 
use in Greece before the dawn of the historic 
period. These seem never to have been so 
distinct, however, that inhabitants of one 


region could not understand those of another. 
The dialects of historic times are usually 
grouped under three main divisions — Doric, 
Aeolic, and Ionic, this latter including Attic. 
The two former were more harsh and unculti- 
vated than the Ionic, which with the Attic was 
the chief literary language. The poems of 
Homer are the oldest writings in the Ionic dia- 
lect, but Homer’s language was never a vernac- 
ular — the speech of one locality; it was always 
a purely literary language. Later, the greatest 
of Greek writers, Aeschylus, Sophocles, Eurip- 
ides, Xenophon, Plato, used the Attic dialect, 
and this has been adopted by scholars as the 
standard of the ancient and classic Greek. 

Still later, there arose a slightly modified 
Attic, known as the “common dialect,” which 
the conquest of Alexander the Great made 
widely prevalent. Plutarch and Lucian used 
this form, and the New Testament was written 
in it. 

All the alphabets of modem Europe may be 
traced back to the Greek alphabet (see Alpha- 
bet), w r hich was in its turn derived from the 
Phoenician. Just when it was introduced is not 
known, but there are inscriptions which date 
from the seventh century b.c. The alphabet 
consists of twenty-four letters, with consonants 
pronounced as in English, but vowel sounds 
more closely resembling German. Accents in 
Greek indicated voice pitch, and not stress, 
as in English. Originally, Greek writing, like 
the Phoenician, was from right to left; later the 
direction alternated, “as an ox plows,” but 
from 500 b.c. a uniform direction from left 
to right was followed. 

Modem Greek. The modern period of the 
Greek language is generally considered to have 
begun about a.d. 800. Considering the fact 
that the changes which differentiate modern 
Greek from the old “common dialect” have 
been over a thousand years in the making, they 
are not extreme. 

Modem Greek is much like classic Greek, 
in spite of considerable change in pronuncia- 
tion and loss of many inflections. Many words 
have been added from other languages, but 
since modem Greece has become an independ- 
ent nation, its writers have united in an effort 
to return to the vocabulary of classic Greek. 

As a Study in Schools. About 1550, no 
less famous a person than Rabelais wrote to 
a friend that Greek was “that without which it 
is a disgrace for a man to style himself scholar.” 
Formerly, both in Europe and America, a man 
had to know Greek in order to be well educated. 
Many European universities continue to em- 
phasize Greek, but the trend from classical 
studies to technical and specialized study, and 
the growth of the elective system, have caused 
Greek to lose its position as a necessary part 
of education in the United States. Although 
it is still studied in some colleges, and even 
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AUTOMEDON WITH THE HORSES OF ACHILLES, PORTRAYING AN INCIDENT IN GREEK LITERATURE 

[From the painting by Regnault (1843-1871), now in the Art Museum, Boston.] 


in preparatory schools, few colleges require 
it for admisssion or graduation. It is still 
considered an essential part of preparation 
for the ministry. 

The masterpieces of literature that are open 
to a student of Greek are discussed in the 
article Greek Literature. 

Words Derived from the Greek. Modem 
English, as well as French, Spanish, and other 
languages, contains many words of Greek 
origin. It is true that most of the Greek words 
in English are less frequently used than the 
Anglo-Saxon or even the Latin words. But in 
the arts and sciences, the technical words are 
nearly all Greek or Latin, the Latin words, in 
turn, being frequently derived from the more 
ancient Greek. Such words as architect, 
arithmetic, astronomy, dynamo, electricity, 
grammar, geography, geometry, orator, poli- 
tics, photograph, prophet, rhetoric, and 
telegraph, are all Greek in origin. 


GREEK LETTER SOCIETIES, See Fra- 
ternity. 

GREEK LITERATURE. Though written in 
what is known as a “dead language,” because 
in its old form it is spoken by no nation in the 
present age, the literature of ancient Greece is 
alive as truly as are the writings of to-day, 
and it is far more influential than most of 
them. In every country and every age, writers 
have found in it inspiration and guidance, and 
in certain departments its productions have 
never been surpassed. Though less stress is 
laid on the teaching of Greek literature in 
schools and colleges now than a generation or 
two ago, some knowledge of its great ^ master- 
pieces is necessary to a liberal education, and 
the person who cannot understand an allusion 
to the Iliad or the Odyssey is likely to find 
himself seriously handicapped in reading many 
modern works. In such a brief treatment as 
this must be, it is more satisfactory to divide 
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Greek literature into its various branches than 
to attempt chronological grouping. 

Poetry. The Greeks developed almost every 
variety of poetry to a high point of excellence. 
Sappho, Anacreon, and Pindar wrote lyrics, 
exquisitely rhythmic poems which were sup- 
posed to be sung or chanted to the music 
of the lyre; and 
some of their 
forms and meters 
modern poets have 
found well worth 
imitating. Didac- 
tic poetry began 
with Hesiod, and 
has seldom if ever 
risen above his 
level — for this is 
not one of the high- 
est types of verse. 

The great glory of 
Greece, however, 
was in its epics and 
dramas. It is really 
difficult to imagine 
what subsequent 
literature would have been had there been no 
Iliad. Vergil’s Aeneid, Dante’s Inferno , Mil- 
ton’s Paradise Lost , and Longfellow’s Evange- 
line, to mention merely the most outstanding 
examples, are inestimably indebted to it, as are 
countless shorter poems. If it had called into 
being but one poem, Keats’ On First Looking 
into Chapman's Homer , with its haunting 
description of the men who — - 


ings which were the world’s textbooks for cen- 
turies, and no modern philosopher is unaffected 
by them; while Greek orators, notably Demos- 
thenes, left practically nothing for later ora- 
tors to achieve. 

Later, when Alexandria in Egypt became the 
center of Greek culture, prose and poetry 

of many forms 
were produced, 
but much of it 
was of a quality 
inferior to that of 
the earlier periods. 
The great Alex- 
andrian Library 
(see Alexandria) 
was a spur to 
writers, and his- 
tory, scientific 
treatises, epics, lyr- 
ics, and philoso- 
phic works were 
poured forth, 
Euclid, Archi- 
medes, Josephus, 
Plutarch, and 
Ptolemy flourished in this period, but of most 
of these it may be said that it is the content, 
rather than the form, of their writings which 
makes them valuable, and that in a measure 
shuts them out of the province of fine literature. 

Related Subjects. In these volumes there are articles 
on most of the Greek writers named above, and a compre- 
hensive view of Greek literature may be gained by reading 
them in connection with this article. See, also. Drama; 
History; Poetry, with biographical indexes. 
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Look’d at each other with a wild surmise. 

Silent upon a peak in Darien, 

English literature would owe it a very real debt. 

In the field of drama, both comedy and 
tragedy were brought to perfection (see 
Drama). Aristophanes was a master of humor 
and satire, while Aeschylus, Sophocles, and 
Euripides produced tragedies which, in beauty, 
strength, and passion, still rank among the 
greatest in the world. Even in translation, 
these masterpieces have a depth and dignity 
possessed by few more modern works. 

Prose- To many a modern reader, the word 
prose suggests, first of all, fiction. Of this form 
of literature the Greeks knew nothing, or next 
to nothing. Their myths were tales full of 
interest and charm, as many modern children 
can testify, and they had an occasional legend 
which they delighted in working up, but of 
stories, in the sense in which they are known 
to-day, there were none. But other forms of 
prose reached a high level. To Herodotus, the 
“Father of History,” and to Thucydides and 
Xenophon, modem historians have looked, not 
only for much of their ancient material, but for 
inspiration and for suggestions as to manner. 
Plato and Aristotle produced philosophic writr 



GREEK SCULPTURE. See Sculpture. 

GREELEY, Colo. See Colorado (back of 
map). 

GREELEY, Horace (1811-1872), America’s 
most famous journalist, the founder and first 
editor of the New 
York Tribune , and 
the most influential 
of that famous group 
of American editors 
who represented the 
“old school” of 
journalism. His posi- 
tion as a molder of 
public opinion, es- 
pecially during the 
last two decades be- 
fore the War of Seces- 
sion, is fittingly sum- 
marized in Whittier’s 
characterization of 
him — “our later 
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Franklin.” 

. Horace Greeley ? 0SS1 l bly greatest edi- 
, * a 1 1 tor America has produced, 

was born m Amherst, 

N. H., was reared in poverty, and received only 
a common-school education. When a lad of 
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fifteen he became an apprentice in a news- 
paper office in Vermont, learning there his first 
lessons in the profession that was destined to 
bring him into national prominence. 

In 1831 Greeley appeared in New York City, 
with ten dollars in his pocket and a bundle of 
clothes swung over his shoulder. After sup- 
porting himself for two years by work in various 
printing offices, he founded, with two friends, 
the Morning Post , the first two-cent daily ever 
published. It was a financial failure, running 
only three weeks after January 1, 1S33. In 
March, 1834, its successor, The New Yorker , 
appeared; this was a 'weekly literary newspaper 
that enjoyed wide popularity during its seven 
years of existence. 

In 1840 Greeley began the publication of 
The Log Cabin , a weekly campaign paper that 
gave brilliant support to the candidacy of 
William Henry Harrison, the Whig nominee 
for the Presidency. The following year this 
paper was merged with The New Yorker into 
the Weekly Tribune , a periodical which had 
readers throughout the northern half of the 
Union from Maine to Oregon, and which 
wielded an influence unapproached by any 
other paper up to that time. Through its 
columns Greeley opposed the extension of 
slavery, and because people believed in him, 
he became a mighty force in strengthening the 
anti-slavery sentiment throughout the North. 
In April, 1841, he issued the first copies of the 
Daily Tribune , which is still published in New 
York City. In this paper he vigorously 
preached the doctrines of the protective tariff 
and anti-liquor legislation. 

Greeley’s commanding position in journalism 
made him a prominent figure in national poli- 
tics. He was one of the founders of the Repub- 
lican party and a delegate to its second national 
convention, where he used his influence to 
secure the nomination of Lincoln. While he 
was a loyal supporter of the President during 
the war, he was willing to end the struggle by 
compromise, and in 1864 went to Canada to 
confer with several Confederate agents on the 
subject of peace, but the effort was fruitless. 
When the war was over, he urged the granting 
of a universal pardon to those who had taken 
part in it, and was one of the signers of the bail 
bond of Jefferson Davis, the Confederacy’s 
imprisoned President. 

Greeley’s interest in politics continued until 
his death. He was a severe critic of President 
Grant’s administration, and in 1872 was nom- 
inated by the Liberal Republicans (see Politi- 
cal Parties) for the Presidency. The Dem- 
ocratic party, which adopted the platform 
of the Liberal Republicans, made him its 
candidate as well, but in the election Grant 
won a decisive victory. Worn out by the 
excitement and suspense of a strenuous cam- 
paign, and crushed by the death of his wife, 


Greeley became seriously ill soon after the 
election, and died on November 29, 1872. 
His funeral was attended by men of national 
eminence, including the President and Vice- 
President of the United States. 



Books from His Pen. Greeley was well known as a 
lecturer and writer, and he traveled widely in Europe 
and in America. His publications include Hints 
T award Reforms , Glances at Europe , Overland Journey 
to San Francisco, The American Conflict, and Recol- 
lections of a Busy Life. 

GREELY, Adolphus Washington (1844- 
), an American soldier and scientist, whose 
chief claim to fame lies in his valiant service 
in Arctic exploration. He was born at New- 
buryport, Mass. At the close of the War of 
Secession, in which 
he served, he was ap- 
pointed a lieutenant 
in the regular army 
and was attached to 
the signal service. In 
1881 he commanded 
the expedition sent 
out by the United 
States government to 
establish observation 
stations toward the 
North Pole, and 
made many valuable 
scientific observa- 
tions and discoveries. 

A detachment of his 
expedition reached 
83° 24' N., a higher 
latitude than had been before attained, taking 
from England an honor held for three centuries. 
The non-arrival of relief ships compelled Greely 
to move southward in 1883, and after losing 
eighteen of his twenty-five men, he was rescued 
at Cape Sabine by Captain Winfield Schley, 
afterward prominent in the Spanish-American 
War. See Polar Exploration. 

Greely was appointed chief signal officer of 
the army by President Grover Cleveland in 
1887, and was head of the Weather Bureau 
from that year until it passed under the con- 
trol of the Department of Agriculture. Dur- 
ing the Spanish-American War he was in charge 
of cable censorship. In 1906, with the rank of 
major general, he was in command at San 
Francisco after the fire, and in 1907 he quelled 
without bloodshed a Ute ‘Indian disturbance 
in Wyoming. In 1908 he reached the age limit 
for active service and was retired. 

GREEN, one of the colors of the solar spec- 
trum, appearing between blue and yellow. 
Green is one of the most common colors in 
nature; the grass and nearly all foliage is 
green. We speak of “green sea water,” and in 
the mineral kingdom we find green in mala- 
chite and in the emerald. Many tropical birds 
have beautiful green plumage, and the wings 
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of some species of South American butterflies 
are gaudy with hues of this same color. Green 
is the national color of Ireland, and in the past, 
Lincoln green was worn as a mark of distinc- 
tion by the Scottish Highlanders. Green Is 
worn on Saint Patrick’s Bay, March 17. It 
is the sacred color of the Mohammedans, who 
carry the green flag, and the background of 
whose prayer rugs is always green, let the de- 
sign worked into the fabric be what it may. 
Traditionally, green is the color of repentance. 

Green pigment can be made by mixing blue 
and yellow pigments, but most of the green 
paints and dyes, such as Paris green, emerald 
green, and imperial green, are made by boiling 
copper acetate in a solution of a compound of 
arsenic and oxygen. Such paints and dyes are 
deadly poisons, and they should be handled 
with care and always be kept out of the reach 
of children. Most of the green dyes formerly 
made from vegetable compounds are now de- 
rived from coal tar. The numerous tints and 
hues are formed by mixing the pigments in 
varying proportions. Most green pigments 
fade quickly when exposed to the sun. See 
colored chart, in article Color. a.l.f. 

Another Application. Because green is the color 
of growing and immature plants, the term is occasion- 
ally applied to persons. When so used, green means 
lacking in knowledge and experience. The city boy 
says the country boy is green because he does not 
know city ways, but when the city boy visits his 
country cousin, he is just as green on the farm as the 
cousin is on the streets of a great city. 



GREEN, Anna Katharine. See Rohlts, 
Anna Katharine Green. 

GREEN, Hetty Howland Robinson (1835- 
1916), an American financier, at the time of 
her death the richest woman in America. She 
was born at New 
Bedford Mass., and 
was educated at Mrs. 

Lowell’s school in 
Boston. In 1865 her 
father died, leaving 
her a large fortune, 
and two years later 
she married Edward 
H. Green of New 
York, who died in 
1902. Though she 
was accounted to be 
the world’s greatest 
woman financier, her 
manner of living was 
simple in the ex- 
treme. There was 
scarcely a colossal 
corporation or business enterprise of great im- 
portance anywhere in the world in her day in 
which she did not have an interest, and her 
real-estate holdings in Chicago, New York, 
and other cities were enormous. Her business, 
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as well as her property, always remained under 
her personal management. 

GREEN, John Richard (1837-1883), an 
English historian, was born at Oxford and 
graduated from Magdalen College, Oxford, in 
1859. His fi- rst important historical work, A 
Short History of the English People , while not 
absolutely authentic in detail, presents a vivid 
panorama of the past, and is the basis of his 
enduring fame. Its publication met with im- 
mediate success, and it was later expanded into 
his great History of the English People . His 
second book, The Making of England, was 
a more scholarly, but less popular, piece of 
work. This was followed by Stray Studies in 
England and Italy , a collection of essays. 
Green’s Conquest of England was published by 
his widow after his death. 

GREENAWAY, Kate (1846-1901), an Eng- 
lish illustrator of books for children, famous 
throughout the 
world, and appre- 
ciated by young and 
old for the quaint 
charm, simplicity, 
and delicate humor 
of her sketches. Her 
subjects are mainly 
flowers and land- 
scape. She also wrote 
verses to accompany 
her drawings. John 
Ruskin and leading 
art critics everywhere 
have praised highly 
the writing of this talented lover of children. 

Among her most successful books are Under 
the Window , A Painting Book of Kate Greenaway , 
Mother Goose , Language of Flower s> and Kate Green- 
away 7 s Almanacs. 

GREENBACK PARTY. As a result of an 
excessive issue of greenbacks by the govern- 
ment of the United States during the War of 
Secession and in the years immediately fol- 
lowing, money was “cheap,” and prices were 
correspondingly high. Agricultural products 
and manufactured articles sold for more than 
for years previously, and it was urged that this 
was due to the plentiful supply of greenbacks; 
the opinion was doubtless strengthened by the 
fact that payment was nearly always made in 
that form of money. A dose money market re- 
sulted from the panic of 1873, and the advocates 
of “cheap money” believed that a new issue of 
greenbacks would restore prosperity, especially 
to the farmers. Money which could be issued 
in unlimited quantities, and which could be 
used in payment of all debts, seemed a cure 
for every financial evil. 

A national political organization was formed 
by those favoring unlimited use of this paper 
currencj', and naturally it was called the 
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Greenback party. The Greenbackers’ plat- 
form demanded that all bank currency be 
withdrawn from circulation; that henceforth 
no currency should be circulated except gov- 
ernment paper (greenbacks), “based on the 
faith and resources of the nation’ 5 (which 
meant fiat money); and that gold and silver 
should be used in payment of interest and 
principal on government bonds on!}’ where it 
was promised. The party held a national 
convention in 1876 and placed a Presidential 
candidate, Peter Cooper, in the field; it polled 
nearly 82,000 votes, but secured no electoral 
votes - . It then lost its identity. See Political 
Parties; Money (Fiat Money). 

GREENBACKS, the paper money of the 
United States government, not including the 
gold and silver certificates, known as treasury 
notes. Greenbacks, so called because of their 
color, were first issued in 1862, to finance war 
operations. Until 1879 they were merely prom- 
ises of the United States to pay, and were 
unsecured by metal money; at one time, when 
confidence in the government was slight, they 
were worth only thirty-five cents for each dol- 
lar. Since then, their issue has been fixed at 
about $382,000,000, the amount in circulation 
at the time, and the government does not 
guarantee their redemption in gold. See 
Specie Payment, Resumption oe; Money. 

GREEN BAY, Wis. See Wisconsin (back 
of map). 

GREEN BRIER, a North American vine of 
the lily family, having a prickly . stem, blue- 
black berries, and broad, short-pointed leaves. 
The green brier, also called horse brier and cat 
brier , is found in moist thickets north to Nova 
Scotia and west and south to Texas. In 
landscaping, it is sometimes used to cover 
fences and summer houses. Its botanical 
name is Smilax rotundifolia. See Smilax. b.m.d. 

GREENE, Nathanael (1742-1786), a gen- 
eral of the Revolutionary War, known as “the 
man who saved the South, 5 ’ was bom at Pato- 
womut, R. I. During his early boyhood days 
he lived the quiet life of the Friends, as his 
father was a prominent Quaker. When the 
Revolutionary War clouds gathered, he turned 
his attention to colonial defense. A slight 
lim p in his walk was first thought to unfit him 
for hard service, but he rose quickly from the 
ranks of the “Kentish Guards” and was chosen 
brigadier general. When news of Bunker Hill 
reached Rhode Island, his regiment marched 
to Boston; when Washington took command, 
he discovered Greene to be a valuable officer 
and made him a major general. 

After the British were defeated in the North, 
in 1776 and 1777, they turned their attention 
to the South and captured Savannah. Greene 
succeeded General Gates in 1780 in command 
of the Army of the South, which had been so 
often defeated that it was known as “only the 


shadow of an army”; Daniel Morgan and 
•“Light-horse Harry” Lee were sent to his aid, 
and at Cowpens he defeated the British general, 
Tarleton. One after 
another, the British 
forts were captured 
in South Carolina. 

This great soldier, 
who endured so many 
hardships in war, was 
counted, next to 
Washington, the 
greatest general of 
the Revolution. See 
Revolutionary War 
in America. 

GREEN-EYED 
MONSTER, a term 
employed by Shake- 
speare to indicate 
jealousy. It was 
formerly believed 
that a greenish pallor 
indicated jealousy, 
and this belief may have given rise to this 
term. It is said that green-eyed animals such 
as cats, tigers, and lions play with their meat 
or prey, seeming to mock at, to loathe, and 
yet to love the object of their desire. This is 
a trait supposed to be possessed by those who 
are jealous. 

GREENFIELD, Mass. See Massachusetts 
(back of map). 

GREEN FLY. See Aphides. 

GREENHOUSE, a house of glass on a frame- 
work of wood, or iron and wood, used for the 
protection or growth of delicate plants and of 
plants grown out of season. Such a building 
must have plenty of light, and is almost 
invariably glass-covered. When the heat is not 
sufficient for the tender plants, artificial heat 
is supplied. Small structures are heated with 
stoves, but the largest have coils of pipes car- 
rying steam or hot water. A series of green- 
houses, clustered together and heated from a 
central plant, may cover several acres. 

A greenhouse used for the display of flowers, 
rather than their growth, is known as a con- 
servatory (which see). Other places called 
greenhouses are orchard houses, warm houses, 
bark stove houses, graperies, etc., and those two 
commercially important houses, forcing houses 
and hothouses. In the latter are grown many 
out-of-season luxuries — vegetables, fruits, and 
flowers, which command unusually high prices. 
See Horticulture. 

GREENLAND, an island . belonging to 
Denmark (and its sole colonial possession), 
lying almost entirely within the Arctic Circle, 
to the northeast of the mainland of North 
America. Next to Australia, it is the largest 
island in the world. That is one of its chief 
distinctions; another is that ice covers more 
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Greenland in Summer. With the advent of spring, most of the natives leave their houses and camp in seal- 
skin tents. Below, the Danish village of Godthaab, in the southwest, on Davis Strait, The chimney in the 
2958 illustration was the first factory chimney erected on the island. 
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In Worth Greenland. The settlement of Umanak, far north of the Arctic Circle, on Baffin Bay. Below, cos- 
tumes of a mother, son, and daughter, whose home is in Umanak. 2959 
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than three-fourths of its surface, the ice cap 
being in size nearly three times the area of 
California and in places 2,000 feet thick — the 
thickest of any in the world. This ice sheet is 
similar to the one which covered Eastern 
North .America during the Ice Age (see Glacial 
Epoch). There are thousands of glaciers, 
some of them the largest in the world. 

Greenland is separated from the American 
continent by Davis Strait, Battin Bay, and 
Smith Sound. More than 1,400 miles long 
and 690 miles 
wide, it covers 
an area of S27,- 
300 square miles, 
twelve times 
greater than the 
six New England 
states and as 
large as British 
Columbia, Al- 
berta, and Sas- 
katchewan 
combined. Ger- 
many, France, 

Italy, and Spain 
combined lack 
over 100,000 
square miles of 
being as large. Yet Greenland is in most re- 
spects worthless for the purposes and necessities 
of man. Only about 46,000 square miles can 
possibly be inhabited. 

The interior forms a plateau, with an average 
height of 4,500 feet, surrounded by rocky 
coasts rising several hundred feet direct from 
the ocean. Here and there are mountains over 
ro,ooo feet high. Many deep fiords and bays 
indent the coast, which resembles that of the 
west of Norway. The island is of volcanic 
formation, consisting of a mass of Archaean 
and igneous rocks similar to those found in 
Spitsbergen and part of Western Europe. At 
some far distant date, Europe, Spitsbergen, 
and Greenland were all connected by land 
which sank into the sea (see Geology). 

Climate. During the long summer days of 
eighteen to twenty-two hours, the soil in some 
parts of the island, especially near the coast, 
produces luxuriant vegetation and flowers. 
The greater part of the surface, where free 
from ice, is covered with moss and lichens, and 
here and there alder, juniper, and other 
berries are found. ^ The average temperature 
in the south of the island during summer is 48° 
F. In no part does the temperature rise above 
the freezing point, 32 0 F., for more than 140 
days in the year, while in the north the cold 
is intense all the year round. The clima te is 
very uncertain and liable to swift changes from 
bright sunshine to dense fogs or snowstorms. 

Resources. Agriculture is impossible, but in ' 
a few favored spots a little gardening is done. 
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The principal occupations are fishing and hunt- 
ing. Cryolite, used in making aluminum, is 
mined and exported in quantities varying from 
6,000 to 12,000 tons annually. Whale and 
seal oils, sealskins, and eiderdown form the 
principal exports and constitute the chief form 
of local currency, ail internal trade being con- 
ducted by barter. Government stores supply 
the needs of the Eskimo natives and the few 
European inhabitants. 

Settlements and Government. About one- 
twentieth of the island is occupied by Danish 
settlements, and for purposes of administration 
the colony is divided into North and South 
Greenland. An inspector, appointed by the 
king of Denmark, presides over each district. 
The most important settlements are Sydproven, 
the largest in the island; Godhaven, capital of 
North Greenland; Godthaab, capital of South 
Greenland; and Upernivik, the most northerly 
civilized port in the world. There is an Eskimo 
settlement at Etah, 400 miles north of Uper- 
nivik, and scattering settlements still farther 
northward. 

History. Greenland was first colonized by 
Norwegians about 985, when Eric the Red led 
a party of voyagers to the island. Later, 
probably in the twelfth century, Norsemen are 
supposed to have made their way from Green- 
land to the American continent. After having 
been a separate state for many years, it became 
incorporated with Norway in 1260. For a time 
Greenland received no attention, all connec- 
tion with Europe having ceased, but in 1585 
it was rediscovered by Davis. Numerous ex- 
peditions visited the island, but no attempt 
at colonization was made until the Danes 
established mission stations on the west coast 
in 1 7 2 1 . Recent discoveries and explorations in 
and around the island are described under the 
heading Polar Exploration. The population 
of Greenland was about 14,000 in 1921, con- 
sisting chiefly of Christian Eskimos, with about 
300 Europeans. All the people except Eskimos 
five on the west coast. McMillan’s expeditions 
have added much to the world’s knowledge of 
the island. e.d.f. 

Related Subjects. For the manner of life of the natives, 
see Eskimo; see, also, McMillan, Donald. 

GREENLETS. See Vireo. 

GREEN MOUNTAIN BOYS, a name as- 
sumed by a body of soldiers from Vermont 
during the Revolutionary War. They cap- 
tured Fort Ticonderoga and Crown Point, and 
were responsible for She victory at the Battle 
of Bennington. They were organized origi- 
nally by Ethan Allen, to oppose the claims of 
New York to the territory of Vermont. The 
Green Mountain Boys were the first to ask 
that Vermont be regarded as a state. This 
request was not granted until 1791, when it 
was admitted as the fourteenth state. See 
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Allen, Ethan; Warner, Seth; Vermont 
(H istory). 

GREEN MOUNTAINS, one of the oldest 
mountain ranges in North America. It belongs 
to the Appalachian system, beginning in the 
southern part of Connecticut and extending 
northward through the western part of that 
state and Massachusetts into Vermont and 
Quebec. The range is known as the Green 
Mountains in Vermont only; in Massachusetts 
and Connecticut it takes the name of the 
Berkshire Hills, Taconic Mountains, and Hoo- 
sac Mountains. Erosion and weathering have 
worn down the peaks, until in some places 
the mountains are merely low, round hills. 
The highest peaks are mounts Kilfington, Mans- 
field, Camel’s Hump, Lincoln, and Jay; the 
greatest elevation is in Mansfield Peak, Ver- 
mont, 4,364 feet. The highest point crossed 
by a railroad is the small village of Summit in 
Rutland County, Vermont. Some of the best 
building stone in the country is found in the 
Green Mountains, while forests of hemlock, fir, 
pine, spruce, and other evergreens have given 
the name to this range. The Green Mountains 
are much frequented in summer by tourists, 
who are attracted by the beautiful scenery 
and pleasant climate. See Vermont (The 
Land). 

GREEN MOUNTAIN STATE, a popular 
name applied to Vermont (wdiich see). 

GREEN OU GH, green' 0 , Horatio (1805- 
1852), an American sculptor and art critic, was 
bom at Boston, Mass. He w T as a Harvard 
graduate, and during his college days devoted 
himself especially to the study of anatomy. 
The most important works of his early career 
were a bust of Washington modeled from 
Stuart’s portrait, and the design from which 
the Bunker Hill Monument was constructed. 
During the latter part of his life he had his 
studio in Florence, where he did his best work, 
including a colossal statue of Washington, now 
in the Capitol at Washington. Here are also 
to be found his groups of The Rescue , which 
took him eight years to complete. Among the 
well-known Americans who sat for portraits to 
him are John and John Quincy Adams, Henry 
Clay, John Jacob As tor, and John Marshall, 
notable men of the early period. 

GREEN RIVER, an important tributary of 
the Ohio River, rising in Lincoln County, near 
the center of the state of Kentucky. It flows 
west and northwest until, after a course of 300 
miles, it joins the Ohio about eight miles from 
Evansville. It is navigable for small vessels 
for about 200 miles, with the aid of locks and 
dams. Green River passes close to the mouth 
of the Mammoth Cave (which see) and re- 
ceives the waters of the- Echo River, which 
flow through an underground passage from the 
cave. See state map under Kentucky; also 
Kentucky (Its Rivers). 


GREEN RIVER. See Colorado River; 
Uinta Mountains. 

GREEN ROOM. See White House. 

GREENSBORO, N. C.. the count}* seat of 
Guilford County, is situated northwest of the 
geographical center of the state, on the main 
fine of the Southern and the Atlantic & Yadkin 
railroads. It is eighty-five miles west by north 
of Raleigh, the capital of the state. 

Greensboro was established as a town in 1808 
and chartered in 1870. It was named in honor 
of General Nathanael Greene, who was in 
command of the Continental army at the Battle 
of Guilford Courthouse, fought in March, 1781. 
In 1923 the city-manager form of government 
was adopted. The population, as estimated by 
the Federal Bureau of the Census, was 51,900 
in 1 9 28. The percentage of colored inhabitants 
is 19. 1. 

Industries. The principal manufactured products, 
of which there has been substantial increase during 
recent years, are denim, flannel, khaki cloth, and 
other cotton products; terra cotta; chemicals; 
medicine; iron and steel fabrications; wood products; 
full-fashioned silk hosiery; and sheet-metal products, 
the annual value of all manufactures being about 
$47,500,000. 

Education. Greensboro holds high rank as an 
educational center. Here are located North Carolina 
College for Women, a state institution with property 
valued at $6,750,000 and an enrollment of 1,700; 
Greensboro College for Women, controlled by the 
Methodist Episcopal Church South; Greensboro 
Bible and Literary School; Bennett College for 
Women; and Immanuel Lutheran College. Near by 
are Guilford College, established in 1837 by the 
Society of Friends, and Oak Ridge Institute, founded 
in 1852. For negroes, technical and scientific edu- 
cation is provided at the North Carolina Agricul- 
tural and Technical College. j.a.g. 

GREENSBURG, Pa. See Pennsylvania 
( back of map). 

GREEN SICKNESS. See Anaemia. 

GREENVILLE, Miss. See Mississippi 
( back of map) . 

GREENVILLE, S. C. See South Carolina 
( back of map). 

GREENVILLE, Tex. See Texas (back of 
map). 

GREENVILLE, Treaty of. See Wayne, 
Anthony. 

GREEN VITRIOL, mt' rih id, another name 
for copperas (which see). 

GREENWICH, grin ' itch , England. See 
England (The Cities). 

GREENWICH OBSERVATORY. See illus- 
tration, in article England. 

GREGG, John Robert, originator of a 
system of shorthand. See Shorthand Writ- 
ing. 

GREGORIAN CALENDAR. See Calendar. 

GREGORIAN CHRISTIANITY. See Ar- 
menia (History). 

GREGORY, the name of sixteen Popes, 
at least two of whom were among the most 
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important occupants of the Papal chair. The 
name has also been borne by two antipopes 
(see Anxtpgpe). 

Gregory I, called The Great (about 540-604), 
was of noble family and was educated not for the 
Church but for the law. However, he was vitally 
interested In religious matters, and when he came 
Into possession of the family fortune, he devoted it 
to the founding of monasteries. To one of these, in 
his native city of Rome, he retired, and there took 
the vows of a monk. One day, so the story goes, 
while walking in the market place he saw several 
Anglo-Saxon youths being sold as slaves, and inquired 
of what nationality they were. ‘‘Angles,” was the 
reply. “Not Angles, but Angels,” exclaimed Gregory, 
referring to their fair skin and light hair, and from 
that moment he vowed that he would go as a mis- 
sionary to Britain, the home of these beautiful 
youths. So highly was he esteemed in Rome, how- 
ever, that Pope Benedict I would not allow him to 
go, and under Benedict’s successor, Pelagius II, he 
was sent on Important services to Constantinople. 

When Pelagius died in 590, Gregory was chosen 
Pope despite his protests, and his wise, zealous ad- 
ministration of his office fully justified the choice. 
He organized the ritual and the services of the Church, 
and w T as especially active in missionary enterprise. 
Augustine (which see) was sent to England on the mis- 
sion which Gregory himself had desired to under- 
take, and missions were also established in Sicily, in 
Sardinia, and in Lombardy. His writings include 
an important Exposition of Job and The Book of 
Pastoral Rule 

Gregory VII, Pope from 1073 to 1085, was actuated 
in almost every move of his important reign by the 
conviction that the Pope was the sovereign ruler in 
matters political as well as religious. The controversy 
between him and Henry IV on this subject made 
much of the history of the time. 

Hildebrand, as he was called before his election 
to the Papacy, was born in Tuscany about 1020, of a 
humble family, and was educated for the Church. 
His rise in churchly rank was steady, and his elec- 
tion in 1073 to the Papal chair was unanimous. One 
of his first acts was the prohibition of clerical mar- 
riage, and in this he met with great opposition. Not 
daunted, he turned his attention against the abuse of 
lay investiture, as it was called. That is, he forbade 
the people to recognize the authority of any priest 
or Church official who had received his office from a 
secular ruler. As this right of investiture had been 
the only hold Emperor Henry IV had had on the 
clergy of his dominions, the emperor refused to abide 
by the Papal decrees, and continued to recognize the 
bishops whom he himself had created. Gregory sum- 
moned him to appear in Rome, but Henry assumed a 
defiant attitude and declared Gregory deposed. 

But the Pope had stronger weapons in his hands. 
He not only excommunicated Henry, but released all 
Henry’s subjects from their allegiance to him, and 
the emperor realized the uselessness of resistance. 
To Canossa, where the Pope was staying, he went to 
make his submission, and in the words of Gregory 
himself, “having laid aside all belongings of royalty, 
wretchedly, with bare feet and clad in wool, he con- 
tinued for three days to stand before the gates of the 
castle.” Add to this that it was severe winter 
weather, and that he had to stand in the snow, and 
the depths of Henry’s humiliation may be seen. 


Finally, the Pope relented and absolved him, but 
Henry had submitted only to gain his point, and m 
1080 again rebelled against the Pope and declared 
him deposed. While Henry was besieging Rome, 
Gregory shut himself up in the Castle of Sant’ Angelo, 
and though he was liberated in 1084, he was obliged 
to withdraw to Salerno. There, in retirement, he 
died, exclaiming almost with his last breath, “I have 
loved justice and hated iniquity; therefore I die in 
exile.” See Henry (IV, Germany). 

Gregory XIII (1502-1585) was made Pope in 1572, 
after he had served as theologian at the Council of 
Trent, as legate to Spain, and as cardinal. Pie was 
especially interested in education, believing that only 
through its aid could the growing heresies of Protes- 
tantism be combated, and he did much to aid the 
Jesuits. But his reign is of general interest chiefly 
because of his reform of the calendar, the Reformed 
or Gregorian calendar in use to-day dating from his 
time. See Calendar. g.w.m. 

GRENADA, gre nah' dak, one of the Wind- 
ward Islands (which see) . 

GRENADE, gren ayd', a small explosive 
bomb, formerly used in war by specially 
trained men called grenadiers. It usually con- 
sisted of a hollow metal ball, [filled with gun- 
powder and exploded by a fuse or percussion 
cap. Grenades were extensively used in the 
seventeenth and eighteenth centuries, but dur- 
ing the nineteenth century were regarded as 
useless and obsolete. The war between Japan 
and Russia, in 1904, saw a revival of these 
weapons, and they were used with deadly effect 
during the siege of Port Arthur. In the World 
War, grenades were important weapons in 
trench warfare, and were used by all the armies. 
When filled with modern explosives, they are 
found to be very effective. To-day, grenades are 
made of steel tubes filled with guncotton, 
nitroglycerin, picric acid, or other explosives, 
and are thrown by hand or discharged by cata- 
pults into the trenches or the ranks of opposing 
forces. See Explosives. 

GRENADIER, gren a deer ' , originally one of 
a body of European soldiers specially trained in 
the use of grenades, or bombs. Such weapons 
had been in use long before it was found neces- 
sary to organize special companies of grenade- 
throwers. The grenadiers were picked men, 
usually the tallest in the regiment, and they 
wore a distinctive headdress consisting of a 
loose fur cap with a peak and with ear flaps. 
This headdress has now developed into the high 
bearskin hat of the British Grenadier Guards. 

GRENDEL. See Beowulf. 

GRENFELL, Sir Wilfred Thomason (1865- 
), a physician who has been termed the 
guiding genius of Labrador. Whether he is 
acting in the capacity of medical missionary, 
clergyman, judge, doctor, policeman, or volun- 
teer postman, he performs his tasks with a 
vigor and enthusiasm that have made his 
influence felt in every part of Newfoundland 
and Labrador. 
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Brought up in an influential English family, 
for he was born near Chester and was educated 
at Oxford and at London Hospital, he finds in 
Labrador “the joy of the opportune of serv- 
ice.” In 1889, under the auspices of the Royal 
National Mission to 
Deep Sea Fishermen, 
he fitted out a hos- 
pital ship and accom- 
panied the fishermen 
of the North Sea on 
their cruises from the 
Bay of Biscay to Ice- 
land. After three 
years in the work 
there, he began his 
activities in Labra- 
dor. Along the coast 
of Saint Anthony, at 
Battle Harbor and 
Harrington Harbor 
in Newfoundland, 
and at Indian Harbor in Labrador, he built 
hospitals, each of which is the home of a resi- 
dent doctor and nurse. The mission head- 
quarters are at Saint Anthony, where Dr. 
Grenfell lives; here also he established an 
orphanage. 

His little hospital ship, the Strathcona, is his 
summer home. In June of each year, he starts 
on a cruise along 1,500 miles of a bleak, inhos- 
pitable coast, and goes ashore at the scattered 
villages. He gives the royalties from his books 
— Adrift on a Pack of Ice , Of the Rocks , Labra- 
dor , Down to the Sea, A Man's Faith , The Har- 
vest of the Sea , Down North on the Labrador , 
and Immortality — and the income from his 
lectures as well) as his unselfish service, to the 
fisherfolk of Labrador. In 1 909 he married Anna 
Elizabeth MacClanahan of Chicago, 111 . In 
1928 he was elected rector of Saint Andrew’s 
University. See Labrador; Newfoundland. 

GRENVILLE, Lord. See Revolutionary 
War in America (Causes of the War). 

GRESHAM’S LAW, the principle that 
“bad money tends to drive out good.” This 
law is named after Sir Thomas Gresham, 
founder of the Royal Exchange in London, but 
he was not the first man to discover the tend- 
ency. The “law” is merely the statement of 
the obvious fact that when coins of different 
bullion value circulate side by side, the cheaper, 
if sufficient in number, will displace the dearer 
(see Bullion). If coins of full weight are put 
in circulation with coins of light weight, the 
full-weight coins will be hoarded, and the 
light-weight coins will be used in making ex- 
changes. This fact appears to have been first 
noticed in the thirteenth century, when dis- 
honest dealers chipped off particles from gold 
and silver coins, which were circulated until 
they were so thin that they were easily broken. 
Gresham states the principle as follows ; 


Where by legal enactment a government as- 
signs the same nominal value to two or more forms 
of circulatory medium whose intrinsic values differ, 
payments will always, as far as possible, be made in 
that medium of -which the cost of production is 
least, the more valuable medium tending to disappear 
from circulation. 

In modern times, there have been instances 
of the working of this principle. In 1896 
American owners of gold coins hoarded them 
because of the possibility that silver might 
circulate on a legal parity with gold.' During 
the World War and post-war period, the 
issuance of paper money in enormous quanti- 
ties in Europe caused the disappearance of 
metal coins. See Bimetallism; Money, ej. 

GRETNA GREEN, a village in Dumfries- 
shire, Scotland, eight miles north of Carlisle 
and just over the English border. It is noted 
for runaway marriages formerly celebrated 
there under the lax Scots law, which was 
satisfied merely with mutual promises of the 
man and woman, made in the presence of wit- 
nesses. The fugitive lovers were united in 
marriage by the clergyman in very speedy 
manner; and the fee, very flexible in amount, 
was demanded when the service was about 
three-quarters performed, so as to insure pay- 
ment before the possible arrival of irate par- 
ents. There were four places in Gretna Green 
where these marriages took place. However, 
this practice was discontinued by an act of 
Parliament in 1856, which declared that no 
irregular marriage in Scotland should there- 
after be valid unless one of the parties had 
resided in Scotland for twenty-one days. To- 
day any town to which eloping couples flee 
to get married is popularly termed Gretna 
Green. 

GRfiVY, gra ve r , Francois Paul Jules 
(1807-1891), a French statesman and the third 
President of the French republic, was born at 
Mont-sous-Vaudrey, Jura. He studied law in 
Paris, was admitted to the bar in 1837, and 
became a brilliant member of the profession. 
In 1868 he was elected a member of the 
Chamber of Deputies, which corresponds to the 
American House of Representatives, and in 
1873 became president of the National Assem- 
bly. In 1879 he was elected President of the 
republic, upon the resignation of President 
MacMahon. Grevy entered on a second term 
of office in 1885, but in 1887 was compelled to 
resign on account of a scandal involving his 
son-in-law. See France (History). 

GREY, gray , Albert Henry George, 
fourth Earl (1851-1917), a British statesman 
and colonial administrator, Governor-General 
of Canada from 1904 to 1911. Grey was edu- 
cated at Harrow and at Trinity College, Ox- 
ford, where he was graduated in 1873. Five 
years later, he was elected to the House of 
Commons, but was unseated on a technicality, 
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He was again elected in 1880, and sat until 
1886. In 1896 and 1897 lie was administrator 
of Rhodesia, and he became the close friend 
and supporter of Cecil Rhodes in his plans for 
consolidating British South Africa. From 1898 
to 1904 he was a director of the British South 
Africa Company, and from 1899 to 1904 was 
lord-lieutenant of Northumberland. During 
the seven years he spent in Canada, he became 
very popular. He was interested in the social 
and economic progress of the Dominion, and 
took an active part in all important public 
movements. He sought to promote Canadian 
patriotism, and at the same time to stimulate 
the sense of loyalty to the British Empire. 

For several generations Earl Grey’s family 
has had more or less intimate connection with 
Canada. His sister Mary w’as the wife of the 
fourth Earl of Minto, his predecessor as Gov- 
ernor-General of Canada. His uncle, Henry 
Grey, third Earl (1802-1894), was British Co- 
lonial Secretary from 1846 to 1852. 'It was 
due to him in no small degree that Canada won 
responsible government when that achieve- 
ment was brought about. 

GREY, Charles, second Earl (1764-1845), 
an English statesman whose greatest work was 
the passage of the Reform Bill of 183 2. He was 
born at Fallodon, in Northumberland, studied 
at Eton and at King’s College, Cambridge, and 
like most young men of his class, completed his 
education by traveling on the Continent. In 
1786 he entered Parliament, where he at once 
joined Charles Fox (which see), to whom he 
ever afterward remained faithful. He helped 
to manage the impeachment of Warren Has- 
tings (which see), and as early as 1797 began to 
bring forward petitions for electoral reform. 
In the ministry of 1806 he was First Lord of 
the Admiralty, and on Fox’s death, Secretary 
of State for Foreign Affairs; and he helped 
to put through the bill for the abolition of the 
slave trade in the British possessions. 

From 1807 to 1830 Earl Grey was a member 
of the Opposition in the House of Lords, to 
which he had been admitted in 1807; but in 
1830 he came into power as Premier. At once 
he began the struggle to put through a reform 
bill which should equalize suffrage. Twice the 
bill was passed by the Commons and rejected 
by the Lords, and in 1832 Grey demanded of 
King William IV that he create enough new peers 
to put through the bill. William consented, 
but the mere threat of such action was enough 
to change the attitude of the Lords, and on 
June 4, 1832, the Reform Bill was passed. 

Grey retired from office in 1834 and spent the 
rest of his life in retirement. See Great 
Britain (History: The Reform Era). 

GREY, Edward, Viscount Grey of Fallo- 
don (1862- ), until 1916 known as Sir 

Edward Grey, is a British statesman and diplo- 
mat. In 1905 he was appointed Secretary of 


State for Foreign Affairs, a step that was 
severely criticized at the time, ioi Grey was 
a lm ost unknown to the public. In 1885, 
shortly after taking his degree at Balliol 
College, Oxford, he entered the House of Com- 
mons, and from 1892 to 1895 was Under- 
secretary for Foreign Affairs in the Gladstone 
and Rosebery ministries. Between 1895 and 
1905, when the Conservatives were in power, 
Grey remained in Parliament. Always in- 
clined to be reticent, he took small part in the 
discussion of public questions, except when 
foreign affairs were 
under consideration; 
in this field he won 
general recognition 
for his ability. 

It is no injustice to 
Grey to state that 
the public at first had 
little confidence in 
him as Secretary for 
Foreign Affairs, yet 
within a few years he 
was recognized not 
merely as one of the 
strongest men in the 
Cabinet, but as the 
commanding figure 
in European di- 
plomacy. Grey took 
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office at a critical time, and between 1905 and 
1914, when the World War began, there were 
several occasions when it seemed as if a general 
European war were almost unavoidable. In 
each of these crises, Grey was conspicuous, 
particularly in 1912, when his influence led to 
the London conference of the powers to consider 
the Balkan question. He presided at the con- 
ference, and to a large degree he was responsible 
for the agreement to form Albania. Thereafter 
he stood second to none among the diplomats 
of Europe. In 1914 Grey was called on to 
play a difficult role in the complicated nego- 
tiations preceding the war (see World War). 
In 1916 he was created an earl, but by special 
permission of the king, was allowed to take 
the lower rank of viscount “for personal and 
family reasons.” It was generally assumed 
that the change was made in order to prevent 
confusion with Earl Grey, the former Governor- 
General of Canada; the two Greys are not 


related. 

The published memoirs of Sir Edward ap- 
peared in 1925, under the title Twenty -five 
Years , i 8 q 2 -iqi 6 . 

GREY, Lady Jane (153 7-1554), known as 
“the nine days’ queen,” was a girl of rare 
accomplishments whom misfortune overtook 
at almost every turn. She was the grand- 
daughter of Henry VII of England, and daugh- 
ter of Henry Grey, afterward Duke of Suffolk. 
At the age of sixteen, she was married to Lord 
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Guilford Dudley, son of the Duke of Cumber- 
land. 

Edward VI, who died in 1553, on his deathbed 
settled upon Lady Jane Grey the succession to 
the crown. He was influenced to do this by the 
persuasions of Cumberland that, if the crowm 
should descend to Mary, the work of the 
Reformation would be undone and the liber- 
ties of the kingdom 
would be endan- 
gered. The news w T as 
received by Lady 
Jane with unwel- 
come surprise, as it 
was by the people 
later, and it was long 
before she could be 
induced to accept 
the dignity. Edward 
died on July 6, and 
the news of his death 
v 7 as kept secret for 
four days, until after 
Lady Jane had been 
proclaimed queen. 
However, within less 
than two weeks after 
the proclamation, Mary’s claims were recog- 
nized, and Lady Jane was imprisoned in the 
Tower of London. She and her husband were 
beheaded the following February, amid uni- 
versal sympathy and compassion. See Mary 
(I, England); Tower of London; England 
(History) . 

GREY, Zane (1875- ), an American who 

turned from the profession of dentistry to 
become a writer of fiction. He was born in 
Zanesville, O., was graduated in dentistry at 
the University of Pennsylvania in 1896, and 
practiced in New York state until 1904. He 
then began the career for which he proved well 
fitted — that of a writer of stories whose scenes 
are chiefly laid in the West. Several of these 
were adapted successfully for the moving- 
picture screen. 


LADY JANE GREY 


Grey’s Books. Principal among the volumes he 
has published are Betty Zane , The Spirit of the Border , 
The Last Trail , The Last of the Plainsmen , The 
Short-Stop, The Heritage of the Desert, The Young 
Forester , The Young Pitcher, The Young Lion Hunter , 
Riders of the Purple Sage , Ken Ward in the Jungles , 
Desert Gold, The Light of the Western Stars, The Lone 
Star Ranger , Rainbow Trail , The Border Legion, 
Wildfire , U . P. Trail , Desert of Wheat, Tales of Fishes, 
Man of the Forest, The Mysterious Rider, To the Last 
Man, The Day of the Beast, Tales of Lonely Trails, 
The W under er of the Wasteland, Tappan’s Burro, The 
Call of the Canyoft, Under the Tonto Rim , Forlorn 
River, Fighting Caravans, and Nevada. 

GREYHOUND, a tall, slenderly built dog, 
which hunts by sight, not scent. It is known 
as the fleetest of dogs, and on level country 
it can outdistance the horse. There are several 


varieties, some long-haired, others short-haired, 
but all are distinguished by a long, strong 
muzzle, very low forehead, short lips, bright 
eyes, long, thin legs, small muscles, and con- 
tracted belly. The name does not refer to 
color, although many are dark gray, but is de- 
rived from the Icelandic word grey , meaning 
dog. The American greyhound was used, es- 
pecially in the West in earlier days, for hunting 
jack rabbits, pronghorn antelopes, and coyotes. 
The English greyhound is used to hunt hare. 



THE GREYHOUND 

Other varieties are the Irish greyhound, to 
whose development clubs are devoted; the 
Russian wolfhound, the Scotch deerhound, the 
Italian greyhound, and Persian long dogs . See 
Dog. m.j.h, 

GREYLOCK, Mount. See Massachusetts 
(The Land); Taconic Mountains; Berk- 
shire Hills. 

GRIBOYEDOV, grebahveh' dofe, Alexan- 
der. See Russian Literature. 

GRID. See Storage Battery. 

GRIDIRON, Diagram oe. See Football. 

GRID LEY, Captain Charles Vernon. See 
Spanish American War. 

GRIEG, greeg, Edvard Hagerup (1843- 
1907), one of the most universally popular and 
beloved of modern composers, through whose 
influence Norwegian moods and Norwegian 
life have pervaded the world of music. One 
critic has called him the “Chopin of the 
North, ” and all authorities unite in declaring 
him one of the most original of the modern 
geniuses in the musical world. 

Grieg was born in Bergen, Norway, and 
studied at Leipzig and Copenhagen. He made 
several triumphant concert tours through Nor- 
way, Italy, Germany, France, and England, 
but he preferred to devote himself to composi- 
tion, rather than to recitals. His compositions 
are noted for their brilliant and effective local 
coloring; his music is filled with the enthusiasm 
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and vigor of Scandinavian life, and many of 
his themes are drawn from Norwegian folk 
stories and national airs. 

His Chief Works. Grieg composed 125 songs, 
which but two or three 
masters have equaled 
and which his wife in- 
spired and interpreted. 

Among his other famous 
compositions are the 
Peer Gynt Suite , Ele- 
giac Melodies , Concerto 
in A Minor , and Sonata 
in E Minor for the 
piano, and the overture 
Im Herb st. 

GRIFFIN, W. Bur- 
ley. See Canber- 
ra. Australia. 

GRIFFIN, Arthur 
(1872-1922). SeelRE- 
land (History). 

GRIFFITH, David 
Ware (18S0- ), an 
American producer and director of moving 
pictures, one of the pioneers in the industry. 
Griffith was born at La Grange, Ky., and edu- 
cated in the public schools. He became identi- 
fied with the motion-picture industry in 1908, first 
as an actor, then as director for the Biograph 
Film Company. As an independent producer, 
he created an international reputation with 
The Birth of a Nation , the first of the great 
spectacle pictures. This dramatic and thrilling 
story of the Civil War period was followed by 
Intolerance , Hearts of the World (based on the 
World War), Way Down East , Broken Blossoms , 
Orphans of the Storm (a tale of the French 
Revolution), and America , all of which followed 
the formula employed in The Birth of a Nation. 

Though Griffith received high commendation 
for the originality and effectiveness of his 
direction, most of his pictures were not finan- 
cially successful, and he became a salaried 
director for some of the great producing com- 
panies of Hollywood. He was instrumental 
in bringing before the public Mary Pickford, 
Lillian and Dorothy Gish, Richard Barthelmess, 
and other stars. See Moving Pictures. 

GRIMMS’ FAIRY TALES. What joy and 
entertainment such stories as Hansel and 
Gretel , Rumpelstiltskin , The Goose-Girl, Tom 
Thumb , and Snow-White have furnished to 
boys and girls, who for nearly a century have 
been reading these fascinating tales collected 
by two brothers named Grimm. During the 
first half of the last century, these brothers 
went out among the country people of their 
fatherland, Germany, and collected all the fairy 
stories they heard. These were stories that 
had been told by German mothers for years, 
but had never been written. The Grimms were 
grave and learned men whose original wish was 


to produce books for students, but they made 
themselves famous forever when they pub- 
lished the fairy tales which they had collected. 
The stories, which were written in German, 
have been translated into all the principal lan- 
guages of the world, and have made the name 
of the brothers Grimm as well known in 
America as it is in their native land. The 
stories are short and simple tales about beauti- 
ful maidens and kings or princes, who always 
“live happy ever afterward/’ but even an older 
person, in whom the blessed gift of imagina- 
tion has not died, can enjoy them as much 
as a child. See Fairies ; F olklore. 

Jakob Ludwig Grimm (1785-1863) and Wilhelm 
Karl Grimm (1786-1859), the brothers Grimm, as 
they are generally called, were not in the least like 
the sort of people one would expect to find telling 
fairy tales. Both were sober, industrious scholars, 
born in Hanau, Germany, who became professors in 
Berlin after receiving their education at the Univer- 
sity of Marburg. In 1837 they were among the seven 
professors who protested against the abolition of the 
constitution by the king of Hanover, and both were 
banished for a short time. Much of their writing was 
along scholarly lines; some of Jakob’s work is 
especially important, for he published a German gram- 
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JAKOB AND WILHELM GRIMM 

mar of four volumes in 1819, which laid the founda- 
tion for historical investigation of the language. 
When writing their fairy tales, they used the ficti- 
tious name of Gammer Grethbl, but their Kinder 
und Hausmdrchm is generally known as Grimms ’ 
Fairy Tales , where the authors’ fame rests on these 
stories alone. 

GRIN NELL LAND. See Ellesmere Land. 
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GRIPPE, grip. See Influenza. 

GRISCOM, Samuel, father of Betsy Ross 
(which see). 

GRIS-NEZ, gre-na', Cape, the point of 
France nearest to the English coast, the dis- 
tance across to Dover being less than twenty- 
one miles. It is at an equal distance from 
Calais and Boulogne, in the department of 
Pas de Calais. The headland is bare and 
grayish, hence the name, which means gray 
nose. On it stands a lighthouse with a revolv- 
ing light 233 feet above the sea, which may be 
plainly seen from England. It is to this that 
Matthew Arnold, in his Dover Beach , refers 
when he says — 

On the French coast the light comes, and is gone. 

GRISSBACH FALLS. See Switzerland 
(Waters). 

GRISTLE. See Cartilage. 

GROMWELL, the common name of a 
genus of weedy herbs belonging to the borage 
family. Eight or ten species occur in North 
America. The common gromwell, which grows 
along roadsides and in pastures in the eastern 
part of the United States and Canada, is an 
erect, branching plant with broadly lance- 
shaped leaves and a funnel-shaped corolla 
that conceals the shorter calyx. At one time 
the plant was considered a cure for stones in 
the bladder. Medicinal properties, in fact, 
were erroneously ascribed to most members 
of the group. Some of the species have roots 
that produce a red dye similar to alkanet. 
The name gromwell , which comes from Greek 
words for stone and seed , refers to the hard 
nutlets of the plants. b.m.d. 

Scientific Names. The scientific name of the genus 
is Lit ho s per mum) of the family, Boraginaceae . 

GRONINGEN, gro' ning en. See Nether- 
lands, The (The Cities). 

GROSBEAK, grose f beek, a general name for 
various beautiful birds of the finch family, 
whose beaks are so thick they can open even 
the stones of cherries. The rose-breasted gros- 
beak, which is seen throughout Eastern North 
America from Southern Canada to South 
America, is one of the prettiest of the species. 
It has a sweet, joyous song. The farmers of 
Pennsylvania call this bird the potato-bug 
bird , because it feeds on destructive potato 
beetles. It also devours cankerworms, tent 
caterpillars, scale insects, and other injurious 
insects. The male is a little smaller than a 
robin, is largely black, with white lower parts 
and a beautiful rose-red breast. Its blunt beak 
is yellow. A western species is called black- 
headed grosbeak , 

In the Southwestern United States is found 
the shy, handsome blue grosbeak. In solitary 
regions of Central and Northwestern America, 
the brown and yellow evening grosbeak feeds 


on buds and seeds of maples, evergreens, and 
elders. Its song is a “jerky” warble. It received 
its name from the belief that it sang only in the 
evening. It does sing in the daytime, how- 
ever, but only in the nesting season. The 
evening grosbeak nests from Northern Minne- 
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Above, pine grosbeak; below, rose-breasted. 


sota northward, but it is a rare bird, and very 
few nests have ever been found. In the winter 
this bird is found in the Northern states, in 
flocks containing from six to sixty individuals. 
They feed at this time on the buds of maples 
and the seeds of the box-elder. Seeing a flock 
of evening grosbeaks marks a red-letter day 
for a bird-lover. They are best known as 
winter visitors in the upper Mississippi Valley. 
The plumage of the adult males is a very con- 
spicuous combination of black, white, and 
yellow. 

The western evening grosbeaks breed in the 
far Northwest and in the mountains as far 
south as Arizona and Mexico. In winter, 
these birds descend from the mountains and 
are common visitors at Portland, Ore., and 
around Mount Shasta. The hardy pine gros- 
beak is common in pine and juniper woods of 
the Canadian provinces. This bird, with rose- 
red plumage, mixed with slaty gray, is also 
sometimes seen in winter in New England and 
as far west as Minnesota. 

One species of grosbeak is called hawfinch in 
Europe. In America the cardinal is sometimes 
called grosbeak. See Cardinal Bird. dx. 

Scientific Names. Grosbeaks belong to the family 
Fringillidae. The rose-breasted is Zamclodia ludovi- 
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ciana; the hlack-headed is Z. melanocephala; the blue 
is Guiraca caerulea; the evening is Hesperiphona ves- 
perlina ; the pine is Pinicola enucleaior. 




GROSGRAXN, gro grane' , a grained or 
corded fabric, closely woven, with a firm or 
stiff surface, with fifty to seventy ribs per inch. 
It may be freighted with silk, or filled with 
cotton. It wears well, when not too heavily 
weighted. 

GROSVENOR, gro' ven ur, Gilbert Hovey 
(1875- )> an editor and geographer, dis- 

tinguished not only 
for his contributions 
to scientific knowl- 
edge, but also for his 
services in creating 
popular interest in 
geography and the 
work of exploration. 

Grosvenor was born 
in Constantinople, 

Turkey, and began 
his education in the 
preparatory depart- 
ment of Robert Col- 
lege. In 1897 he was 
graduated at Am- 
herst College (Mass.), 
and later received ad- 
vance degrees from that institution and George- 
town University, Washington, D. C. After 
teaching for a year, he became assistant editor 
of the National Geographic Magazine, and in 
1903 was made editor of that magazine and a 
director of the National Geographic Society. 
Since 1920, Dr. Grosvenor has been president 
of the society, which has increased under his 
directorship from 900 members to more than 
1,150,000. In 1919 a lake discovered in 
Alaska was named Grosvenor Lake in recogni- 
tion of his services in fostering exploration in 
Alaska. 


GILBERT GROSVENOR 


His Writings. These 
include The Exploration 
of the Nineteenth Cen- 
tury, , Young Russia , 
The Land, of the Best, 
Flags of the World , The 
Hawaiian Islands, Di$r 
covery and Exploration, 
A Maryland Pilgrimage, 
an historical summary 
of Peary’s The North 
Foie, and numerous ar- 
ticles for magazines. 


GEORGE GROTE 


GROTE, George 
(1794-1871), an Eng- 
lish historian who 
chose ancient Greece 
as his particular theme, but also wrote on Parlia- 
mentary questions related to his own country. 
He was eminent also as a philosopher and poli- 
tician, and was a tireless advocate qf university 


education. He is buried in Westminster 
Abbey, near the grave of Macaulay. 

Literary Output. Grote’s first published book was 
The Statement of Questions of Parliamentary Reform, 
which advocated popular representation, vote by 
ballot, and short Parliaments. In 1831 he published 
his important book, Parliamentary Reform, an elab- 
oration of his Statement. However, the work which 
brought him greatest fame was his History of Greece , 
which appeared in twelve volumes between 1845 and 
1856; it is a comprehensive study of Grecian history 
up to the death of Alexander. He later turned his 
attention to the study of Greek philosophy, which 
resulted in two books; he published the one on Plato , 
but that on Aristotle was destined to remain un- 
finished. 


GROTIUS, gro' shi us, OR DE GROOT, 
Hugo (1583-1645), a Dutch jurist, theologian, 
statesman, and poet, 
is honored especially 
as the founder of the 
science of inter- 
national law (which 
see). He was edu- 
cated at the Univer- 
sity of Leyden, taking 
his degree in his 
fifteenth year. In 
1613 he was made 
chief magistrate of 
Rotterdam; in 1619, 
as a leader of the 
Remonstrant doc- GR0T us 

trine, which was opposed to strict Calvinism, 
he was condemned to life imprisonment at 
Loewenstein, but escaped, with the assistance 
of his wife. From 163 s to 1645 he was Swedish 
ambassador to France. 
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His Writings. Grotius’ chief work, On the Law 
of War and Peace, is considered the basis of inter- 
national law, and has been widely used as a textbook. 
His other writings include brilliant Latin and Dutch 
poems, and able translations in Latin verse from 
Greek authors. 


GROUND CUCKOO- See Road Runner, 
GROUND HEMLOCK. See Yew. 
GROUND HOG. Who is not acquainted 
with the superstition about “ground-hog day”? 
It is said that the ground hog comes out of his 
burrow on the second day of February, looks 
about him, and if he sees his shadow, decides 
that spring is still six weeks off. He thereupon 
crawls back into bed to finish his winter’s nap. 
Though the tradition has no basis of fact, the 
details of the story suggest some of the habits 
of this little animal. He hibernates in winter 
and he lives in a burrow. 

There are several species of ground hog in 
North America, of which the common ground 
hog of the Eastern states and Canada is typical. 
The ground hog is a small mammal related to 
the marmots, and is also called woodchuck and 
American marmot. It may be recognized by 
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its long, coarse fur, which is blackish or grayish 
above and chestnut-red below, and by its 
short, thick legs, bushy tail, broad, flat head, 
and long whiskers. It is fifteen to eighteen 
inches long, or about the size of a house cat. 
It has a fondness for 
the edges of sparsely 
wooded areas, and digs 
a burrow which is di- 
vided into several com- 
partments. In bur- 
rowing, the animal 
throws out the dirt with 
its sharp-clawed fore- 
feet and scrapes it back 
with the hind ones. 

Red clover and alfalfa 
and early garden vege- 
tables are relished by 
the ground hog. When 
it leaves home for a 
meal, it first squats on 
its haunches before the 
door, to take a survey 
of the premises, turn- 
ing its sharp eyes and 
ears in all directions 
for sights and sounds 
of danger. If the way 
is clear, off it bounds 
to the field or garden. 

Woodchucks do not 
lay up stores of food for winter use, but 
they eat gluttonously toward the close of 
summer, and while sleeping during winter, 
they are nourished by the stored food in their 
bodies. 

In the Western states is found a species so 
injurious to growing crops that the United 
States Department of Agriculture is seeking 
its extermination through the use of poisonous 
gas. In Washington, 15,000 of these animals 
were killed within an area of ten square miles. 
Woodchucks are valueless economically, as 
their flesh is not well flavored and their hair is 
too coarse to be desirable for fur. w.n.h. 

Scientific Name. Woodchucks belong to the 
ground-squirrel family. The common species of the 
Eastern states is Marmota monax. 

GROUND-HOG • DAY, a day in February 
connected with a curious tradition. See Feb- 
ruary; Ground Hog. 

GROUND WATER. See Geology (Work 
of the Hydrosphere). 

GROUSE, grous . This name belongs to a 
group of dull-plumaged fowl-like game birds, 
native to the northern hemisphere. There is 
much confusion in the use of the names grouse , 
quail, and partridge ; The correct application 
of these terms is indicated in this article and 
in those under the headings Quail and Par- 
tridge. 


General Characteristics. Like fowls, grouse 
have four toes, the hind one raised above the 
ground. Feathers conceal the nostrils and fill 
the nasal groove. As these birds frequent high 
altitudes, most species have feathered legs to 
keep those parts from 
being frozen. They 
have well-developed 
breast muscles, which 
are the most edible por- 
tions of the birds. The 
heads of grouse are 
high at the rear and 
contain a wonderfully 
developed brain, and 
the rare intelligence 
shown by the birds in 
eluding sportsmen 
makes the chase for 
them interesting. It is 
the habit of grouse to 
lie hidden until the 
huntsman’s trained 
dogs are upon them, 
and then to fly off 
rapidly with a great 
whirring of their stiff- 
feathered, concave 
wings. Under such cir- 
iw: Wide World cumstances a man must 
be Cool and quick to 
shoot the bird. 

In breeding season, the males become fierce 
and fight each other viciously, after dancing, 
booming, drumming, and performing before the 
hens. The victorious male then mates with 
all the females of the “harem” for which he 
has fought. As soon as the females begin to 
sit, however, in their well-hidden nests on the 
ground, the male leaves them alone to take 
entire care of the young. 

There are usually from ten to fifteen rich- 
buff, brown-dotted eggs, which hatch into 
downy brown birds. These chicks leave the 
nest almost immediately after breaking from 
the shell. When the brood is in danger, the 
mother grouse gives a shrill call, and the chicks 
quickly scamper to hiding places; she then pre- 
tends to be lame, to attract attention to her- 
self and to lead the intruder away from her 
babies, but when the enemy approaches too 
close, she quickly flies away. When the young 
no longer need care, father grouse returns and 
joins the flock, or covey. 

In the summer, grouse feed chiefly on insects 
and berries. In autumn, grainflelds are fre- 
quently visited, for seeds are added to their 
diet; and in winter, when snow covers the 
ground, catkins, leaves, and buds constitute the 
food of grouse families. In the main their food 
habits are beneficial. 

Ruffed Grouse. One of the most important 
American game birds is the superb ruffed 
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THE BLUE AND THE RUFFED GROUSE 

At left, the blue grouse is protecting her nest, but she permitted the photographer to get the picture he desired. 

At right, the ruffed grouse, male and female. 


grouse, called pheasant in the South and 
partridge in the North. This handsome bird 
is nearly a foot and a half long, Its reddish- 
brown plumage is variegated with black, gray, 
and white. Large tufts or ruffs of shiny black 
feathers, found on the sides of the neck, give 
the bird its name. It frequents wooded 
regions from Canada and Alaska south to 
California, Colorado, Tennessee, and Northern 
Georgia, and is a permanent resident in its 
range. The ruffed grouse is famous alike for its 
delicious and tender flesh and for the strange 
drumming sound made by the male. Natural- 
ists differ as to the source of this sound, but 
it is produced while 
the bird beats the 
air rapidly with its 
wings, and has been 
described as thump- 
thump rup-rup r-r-r. 
This grouse, strong 
of wing, vigorous, 
wily, and watchful, 
is well fitted to fight 
for existence. But 
the desire of sports- 
men is rapidly de- 
creasing the ranks of 
ruffed grouse, and as the birds do not mi- 
grate, the states in which they appear must 
strengthen existing game laws to prevent their 
extinction. 

Prairie Chicken, or Pinnated Grouse. This 
bird of the open prairie is another member of the 
grouse family. It was once numerous through- 
out the Central United States, but is almost 
exterminated in many regions. Prairie chick- 
ens are now in need of much legal protection. 


The original prairie is needed for farming. 
Too much hunting should not be allowed, and 
marshes and sloughs, where the birds roost in 
winter, should not be burnt over. The plumage 
of the prairie chicken is brownish-red with bars 
and crossings of black. On each side of the 
neck of the male there is a large loose sac which 
can be inflated at will, to look like an orange. 
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PRAIRIE CHICKEN 

At the back of the neck are tufts of long black 
feathers. All these peculiarities are to attract 
the females at mating time. Unlike other grouse, 
prairie chickens migrate locally, and they can fly 
long distances. They gather in flocks during 
the winter, in regions where they find both 
food and shelter. They may feed in the corn- 
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fields during the daytime, and toward evening 
fly a mile or more to their sleeping places in the 
tall, dead grass of a lake shore or river bottom. 
A winter flock may contain one or two dozen 
birds, or it may contain thousands of them. 
In February, 1918, a flock of prairie chickens, 
which contained about 10,000 birds, was seen 
near Appleton, in Western Minnesota. Their 
flesh is delicious and their food habits bene- 
ficial, and it is to the interest of sportsmen 
and farmers alike to have their numbers in- 
creased by propagation on preserves and farms. 

Other Species. The Canada grouse , also 
called spruce partridge and fool hen , which was 
once common in Michigan, the Adirondacks of 
New York, and Northern New England, is 
still found in dense coniferous forests, but it is 
nowhere a really common bird, although it 
ranges from New England and New York to 
Alaska. 

Franklin's grouse and the dusky grouse of 
Northwestern United States and Canada are 
called fool hens , for they are so unsuspicious 
that they stand curiously watching an ap- 
proaching enemy and so are easily caught or 
shot. The sage grouse , largest of the family, 
is a bird of the Western plains. 

The heath hen is the Eastern representative 
of the prairie chicken. It was formerly a com- 
mon bird along the Atlantic coast from Massa- 
chusetts to Virginia. It is now found only on 
the island of Martha’s Vineyard, and it will 
soon become extinct unless it is rigidly pro- 
tected. d.l. 

Scientific Names. Grouse belong to the subfamily 
Tetraoninae of the family Tctraonidae. The ruffed 
grouse is Bonasa umbellus ; the prairie chicken, Tym- 
panuchus amcricanus. 

GRUB. See Larva. 

GRUBER, Eb erhard, founder of the Amana 
Society, See Amana. 

GRUNDY, Mrs., a name originating in an 
old play called Speed the Plow. One of the 
characters, afraid of what the social world may 
think of the actions of his friends and himself, 
constantly repeats, “What will Mrs. Grundy 
say?” Mrs. Grundy has therefore become the 
personification of society’s opinions. An old 
poem is often quoted: 

They eat, and drink, and scheme, and plod, 
They go to church on Sunday; 

And many are afraid of God, 

And more of Mrs. Grundy, 

GRUNT, the common name of a large family 
of fish, nearly all species of which live in warm 
ocean waters and feed on other fish. The name 
refers to the grunting sounds made by these 
fish when taken from the water. Among 
American species, one of the most important 
for food is the pigfish , or sailor's choice , found 
on the Atlantic and Gulf coasts of the United 
States from Long Island to the mouth of the 


Rio Grande. It grows to be a foot or more in 
length, and is light blue above and silvery 
below, with blue and brownish markings on 
the sides. It is popular in the South as a pan 
fish. L.H. 

Scientific Names. The pigfish is Orthopristis 
chrysopterus. Other members of the family include 
the margate fish, Haemulon album ; the gray grunt, 
Haemulon macrostomum ; the red- mouth grunt, 
Bathy stoma rimator ; and the pompon, Anisotremus 
surinamensis. 

GRUNTING OX. See Yak. 

GUADALAJARA, gw ah thah lah hah r rah . 
See Mexico (Principal Cities). 

GUADAL QUIVER, gwah dal kwiv r ur , 
RIVER. See Spain (Rivers and Lakes). 

GUADALUPE HIDALGO, gwah thah loo' pa 
e thahV go , Treaty of, a compact between the 
United States and Mexico, entered into on 
February 2, 1848, at the close of the Mexican 
War. The negotiations were conducted at 
Guadalupe Hidalgo, a small town three and 
one-half miles north of the City of Mexico. 
By the terms of this treaty, the United States 
secured the territory comprising the present 
states of California, Nevada, and Utah, most 
of the present New Mexico and Arizona, and 
part of Colorado and Wyoming. The Rio 
Grande was agreed upon as the boundary be- 
tween Texas and Mexico. In addition, the 
United States agreed to pay Mexico $1 5 ,000,000 
and to assume the payment of all claims, not 
exceeding $3,250,000, held by American citi- 
zens against Mexico, which had originated prior 
to the date of the treaty. See Mexican War; 
Gadsden Purchase. 

GUADALUPE MOUNTAINS. See Carls- 
bad Cavern. 

GUADELOUPE, gaw da loop', consists of 
two islands of the West Indies. The larger is 
Guadeloupe proper, or Basse-Terre; the other, 
Grande-Terre. Together they form one of the 
principal French colonies, noted for its fine 
quality of cocoa, sugar, and coffee. It has an 
area of 619 square miles. The climate is hot 
and not very healthful; the mean temperature 
is about 78°. Earthquakes and hurricanes are 
frequent. 1 

The islands form one of the eighty-six 
governmental divisions of France, and are 
represented in the French government by one 
Senator and two Deputies. Small, unimpor- 
tant adjacent islands to the number of five 
are under the rule of the colony. The chief 
products include sugar, cocoa, coffee, bananas, 
tobacco, and sweet potatoes. The chief sea- 
port is Pointe-a-Pitre, in Grande-Terre. It 
has a population of 28,000, the total population 
of the colony being over 230,000. The islands 
were captured and recaptured by the French 
and the English during their various wars, but 
by the treaty of peace which closed the Napole- 
onic era, they were finally ceded to the French. 
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GUAMANA, gwah the ah' nah , RIVER- See 
Spain (Rivers and Lakes). 

GUAM, gwahni, an island belonging to ^ the 
United States, is one of the group of Mariana 
Islands, formerly the Ladrones. Guam is lo- 
cated in a remote spot in the Pacific Ocean, 
1,500 miles east of Manila. It is about 210 
square miles in extent, and has been described 
as the smallest and most isolated possession of 
the United States. Magellan first discovered it 
in 1521, but it was not taken over as a Spanish 
possession until 1561. By the Treaty of Paris, 
in 1898, closing the Spanish- American War, 
it was ceded by Spain to the United -tes. 
Since that time the island has made rapi- prog- 
ress. It is a regular port of call between Amer- 
ica and the Philippines, and has become of 
special value to the United States since the 
opening of the Panama Canal, as it is a naval 
station of importance. 

A freight line has been established to export 
its products. The island raises copra, spices, 
pineapples, cotton, coffee, sugar, tobacco, and 
sweet potatoes. Agana, the capital, is be- 
coming Americanized, and has elementary 



GUAM 

Destined to become a naval stronghold of the 
United States in mid-Pacific waters. 

English schools. An agricultural experiment 
station has been established by the Federal 
government. The temperature is mild, and 
the climate comparatively healthful. 

The chief executive is an officer of the navy, 
who is appointed by the President of the 
United States and who holds the title of gov- 
ernor. The total population of the island is 


16,940 (1926), and is composed largely of 
natives, -who are above the average in intelli- 
gence. 

A powerful government radio station is lo- 
cated on the island, and there is also a cable 
station. 

GUAR, gwahn , one of a subfamily of game 
birds related to the curassows, or turkey-like 
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age is greenish-black mixed with white and 
brown. Their tails are long, and most spe- 
cies have crests on the head. The throat 
is usually featherless. One species, the cha- 
chalaca , is found as far north as Texas. This 
bird lives in large flocks and is easily domesti- 
cated. From Mexico southward, it is con- 
sidered by the native Indians a table deli- 
cacy, much as is the partridge in more 
northern latitudes. p.l. 

Scientific Names. Guans belong to the subfamily 
Penelopinae of the family Cracidae. The chachalaca 
is Ortalis vetula. 

GUANACO, gwah nah r ko, one of the two 
wild species of woolbearing animals of South 
America that belong to the camel family, the 
other, and smaller, species being the vicuna. 
The llama and alpaca are domesticated varie- 
ties of the guanaco. This animal is an attractive 
appearing creature, with a long, graceful neck 
and straight, flat back. A fully matured male 
is about four feet high. The hair is soft and 
thick, pale reddish in color, and almost white 
on the under parts. The guanaco is found in 
all the temperate regions of South America, 
but is most numerous in Patagonia. Its 
flesh is eaten by the natives, and its skin is 
used for clothing and tents. w.N.H. 

Scientific Name. The guanaco belongs to the fam- 
ily Camelidae . Its scientific name is Lama huanacus. 

Related Subjects. The reader is referred to the articles 
listed below: 

Alpaca 


Camel 


Llama 


Vicufla 
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A GUANO ISLAND BELONGING TO PERU 

The scene is supposed to be on the island, of Lobos de Tierra, about fifty miles off the coast of Peru. 


GUANAHANI, gwah nah hah ' ne, ISLAND. 
See Bahama Islands. 

GUANAJUATO, gwah nah hwah r toh. See 
Mexico (Principal Cities). 

GUANO, gwah' no, a Spanish word applied 
to deposits of the excrement of sea birds, such 
as pelicans, penguins, petrels, cormorants, and 
gannets, which live in large colonies. When 
thoroughly decomposed, these deposits form a 
valuable fertilizer, possessing large proportions 
of nitrate and phosphate compounds. The 
islands off the coast of Peru were long the 
chief source of the supply, but the deposits 
there are becoming exhausted, and guano is 
being supplanted by cheaper fertilizers. The 
deposits found on the Chincha Islands at one 
time covered the surface to a depth of more than 
roo feet. In 1840 the Peruvian government 
began exporting guano, and the supply con- 
tinued plentiful for thirty years. In the 
Galapagos Islands of Ecuador, there are other 
valuable deposits. Guano has also been found 
in many other parts of the world, but it seldom 
occurs in quantities sufficient to pay for col- 
lection at distances of more than twenty de- 
grees north or south of the equator. 

No definite rule can be laid down as to what 
kind of soil is most benefited by the use of 
guano. If careful analysis shows that the soil 
is weak in nitrates and phosphates, guano may 
be used to supply the need. It should always 


be thoroughly mixed with four or five times 
its bulk of fine soil, before being applied. See 
Fertilizer. 

GUARANI. See Paraguay (The People). 

GUARANTOR. See Guaranty, below. 

GUARANTY, gair' an te, an obligation 
whereby one person contracts to pay the 
debt of another in case the latter defaults in 
payment. The guarantor is the person mak- 
ing the promise; the person in whose interest 
the promise is made is the principal ; and the 
guarantee is the person to whom the promise 
is made. A provision is made in the statute 
of frauds that no person shall be liable for the 
debt, default, or failure of another unless a 
written agreement is signed by the guarantor, 
or his authorized agent, for this purpose. In 
the event of the guarantor’s being called on to 
pay the debt, an indemnity or reimbursement 
against loss is usually provided for by bond. 
If there are a number of guarantors, and they 
are obliged to pay the debt, each must pay his 
agreed proportion. 

GUARDAFUI, gwahr dah fwe a cape which 
has the distinction of being the most westerly 
point on the coast of Africa. See Aerica, map. 

GUARDIAN, gahr' dih an, in law, the legal 
representative and custodian of infants— that 
is, persons under the age of twenty-one. 
Parents themselves are called guardians by 
nature . The courts appoint guardians when 
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necessary. A guardian is not permitted to 
reap any benefit from his ward’s estate, but 
must account for all profits. He can invest the 
money of his ward in real estate only by order 
of the court, and he can convert real estate 
into personal property only by a similar order. 
If he spends more than the interest and profits 
of the estate in the maintenance and education 
of the ward, without permission of the court, 
he may be held liable for the principal thus 
consumed. 

A ward owes obedience to his guardian, 
which a court will aid the guardian in enforc- 
ing. A ward cannot marry without the con- 
sent of his guardian. He could not bring an 
action at law against his guardian, but might 
file a bill in court calling him to account. At 
the age of about fourteen, the ward is usually 
entitled to choose a guardian, his choice being 
subject to the rejection of the court, for good 
reason, when he is entitled to choose again. 
See Ward (In Law); Husband and Wife. 

GUARNERX, gwakr na r re , Giuseppe. See 
Violin. 

GUATEMALA, gw ah tay mah' lah , a pictur- 
esque and beautiful country, the second in size 
but most important of the republics of Central 
America (which see). It lies wholly in the 
torrid zone, from about 13 0 to 18 0 north of the 
equator, between Mexico on the north and 
w r est, and British 
Honduras, the 
Gulf of Hondu- 
ras, Honduras, 
and Salvador on 
the east. On the 
south is the 
Pacific Ocean. 

Guatemala is 
exactly south of 
lines drawn 
southward from 
Saint Louis and 
New Orleans. 



Covering an area location map 

of 48,290 square showing the position of the re- 
miles, it is slightly public in. Central America, and 
larger than the its comparative size among its 

state of New neighbors ' 

York. [For location, see North America 
(colored map).] 

The name Guatemala is probably of Aztec 


origin; some authorities translate it as Land 
of the Eagle or Land of Forest , while others 
connect it with the volcano Agua, interpreting 


it, Mountain vomiting water. 

The People. About sixty per cent of the 
people are pure Indians, descendants of the 
Mayas, a highly developed race whose origin 
has not as yet been determined; it is thought 
they are allied to the Toltecs or Aztecs of 
Mexico (see Aztec; Maya). ^ The Guatemala 
Indians still maintain their identity as a dis- 


tinct race, a fact not true of any other Central 
American country. The remainder are mostly 
half-castes. There are a number of Spanish- 



A SCHOOLHOtTSE IN GUATEMALA 
The walls are built of upright poles fastened to- 
gether with ropes made by women from hemp or 
leaves. The steep roofs are thatched. The single 
room of such a building usually has no floor. Only 
about one person in four in the country can read 
and write. 

Americans, Germans, and other foreigners, 
living chiefly in the cities, but the foreign 
population does not greatly exceed 12,000. 
Immigration is encouraged by free distribution 
of uncultivated lands. The total population is 
about 2,454,000. Most of the people live on 
the plateaus along the Pacific coast, and here 
are to be found the most populous towns. 

Guatemala has one of the best systems of 
education in the Central American states, in 
spite of the fact that three-fourths of the people 
are illiterate. Education is free and compul- 
sory. A university was established in 1918, 
and there are schools of music, art, pharmacy, 
and sciences. The prevailing religion is Roman 
Catholic, but all creeds are tolerated. Spanish 
is very generally spoken. 

Climate, Land, and Products. Guatemala is 
mountainous and hilly in most places. On the 
northeast coast is a hot, marshy, forested tract, 
still largely unexplored. It is a section partly 
of jungles, but there are also dense forests of 
valuable mahogany, with magnificent orchids 
and rare and brilliantly colored birds. Bamboo, 
coco palms, chicle, and rubber trees grow wild. 
Sugar cane, tobacco, cotton, cacao, and trop- 
ical fruits are cultivated in the lowlands; 
bananas are grown on the Caribbean and 
Pacific coast lands. 

The central portion is a high plateau sur- 
mounted by mountain ranges attaining an 
elevation of 11,000 feet at the highest point. In 
that section, on plains from 2,000 to 6,000 feet 
above sea level, the climate is temperate and 
healthful, with sufficient rain for agriculture. 
Coffee is the principal product of the country 
and is raised chiefly in these temperate regions. 
At higher altitudes, wheat, potatoes, apples, 
and corn are the principal crops. Above 
10,600 feet, in the colder regions, there is no 
farming, but there is some mountain grazing. 
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A View of the City of Guatemala. Seen from an airplane at about three hundred feet elevation The cathe 

dral is the most imposing building in the town* 2075 
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The peonage system prevails to a large ex- 
tent on the Guatemala plantations. When an 
Indian laborer contracts himself to an em- 
ployer, he cannot leave the employer’s service 
until he has completed the period for which 
he has agreed to work, and repaid the money 
which he may have borrowed from his patron. 
Due to the fact that most of the Indians have 
contracted debts to their employers, it simply 
means that they are tied to 
the land in much the same 
way as were the serfs of the 
Middle Ages. The average 
wage is from two to three 
pesos a day, or from five to 
eight cents in United States 
money. 

In the mountains border- 
ing the plateau on the south 
are numerous volcanoes, 
most of them extinct. No- 
table among them is the 
famous Agua, one of the 
highest in Central America, 
its height being estimated at 
12,300 to 13,500 feet. It re- 
ceived its name from the 
destruction of the City of 
Guatemala, in 1541, by a 
flood from the volcano. The 
city was buried under great 
volumes of water and large 
stones. 

Rivers on the Atlantic 
slope, though fairly long, 
are of little use as highways, 
except Motagua, which is 
navigable for 100 miles, and 
Rio Dulce, which connects 
Lake Izabal with the ocean. 

Those on the Pacific slope 
dash in torrents down steep 
slopes to a narrow plain on 
the coast. There are numer- 
ous lakes, those in the mountains being very 
beautiful. Lake Izabal, in Northeastern Guate- 
mala, is navigated by steamers. Lake Peten, 
in the north, is the largest. All these waters 
are well stocked with fish, but alligators and 
serpents inhabit the forests and waters, making 
fishing a dangerous industry. 

Silver, gold, copper, iron, zinc, and lead 
mines are worked to some extent, and the 
mining industry , is encouraged. Marble is 
abundant. 

Transportation and Commerce. As most of 
the important industries in Guatemala are 
owned by German and American companies, 
so also are the more than 500 miles of rail- 
way. Outside of the. railways, most of the 
traffic of the republic is made in motor trucks 
and on mule-back, and although there are a 
few good roads and many bridges, transpor- 


A CHARCOAL DEALER 


tation facilities in the mountains are still inade- 
quate. 

Government and History. The government 
of Guatemala is directed by a President whose 
term is six years, and by a Cabinet, a National 
Assembly elected for four years, and a Council 
of State. A Constitution, adopted in 1879 
and four times modified, is the basic law of the 
republic. For administration purposes, the 
country is divided into 
twenty-two departments, or 
small states. 

The history of Guatemala 
is practically a part of that 
of all Central America. The 
country was formerly Span- 
ish territory, became free in 
1821, and for a short time 
belonged to Mexico. It 
joined with the other states 
in the Confederation of Cen- 
tral America, but has been 
independent since 1838. 

For thirty years Guate- 
mala was dominated by 
Rafael Carrera; he ruled 
until his death in 1865. 
From that date until 1885, 
Barrios, a Liberal, held 
power, after which Manuel 
Estrada was president for a 
long period — until his over- 
throw in 1920. 

Guatemala has been dis- 
turbed by political revolu- 
tions less than any of its 
neighbors except Costa Rica, 
due to the fact that the In- 
dians are extremely docile 
and are particularly respect- 
ful to the authorities. 

Archaeologists and scien- 
tists find a rich field for ex- 
ploration in Guatemala, as 
well as in other Central American countries, 
for there are many relics of the Maya civiliza- 
tion. . The ruins at Quirigua, consisting of 
numerous monoliths, sacrificial stones, and 
other sandstone relics decorated with figures 
and hieroglyphics, indicate the presence of an 
ancient and highly developed civilization. 

The Cities. The second largest city, with 

30.000 population is Quezaltinango. On the 
Caribbean coast are Puerto Barrios, the 
banana port, and Livingston. San Jose and 
Champerico, on the Pacific, export coffee. 

Guatemala City, or Guatemala la Nueva, some- 
times also called Santiago de Guatemala, is the 
capital of the republic and its commercial center; its 
population is n 6,000. The city is situated in a 
fertile plain and enjoys a delightful climate. It is 
eighty-five miles from the Pacific coast and about 

5.000 feet above the sea. 
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The city has three times been destroyed by earth- 
quakes, the last dreadful convulsion in 1917 shatter- 
ing great churches which had stood for 100 years, 
besides destroying most of the homes and rendering 
So, 000 homeless. The city has recovered since then 
from the effects of that calamity and is almost com- 
pletely reconstructed. The streets are wide and 
straight, the houses comfortable. There are magnifi- 
cent promenades, notably the Paseo de la Reforma; 
La Aurora Park, public gardens, theaters, public 
monuments, a university, schools of primary and 
secondary education, telephone systems, libraries. 
Catholic and Protestant churches, large stores, 
hotels, banks, etc. Several daily and weekly news- 
papers are published. a.r. 

GUAVA, gwah' vak , a small tree or shrub at 
one time known only in tropical Asia, but now 
cultivated and a source of income in the 



FRUIT OF THE GUAVA 

Southern United States. It is esteemed for its 
edible fruit, especially valuable for jellies and 
preserves. The species most commonly grown 
in Florida and the Indies is the lemon guava . 
It grows about twenty feet high, and the 
numerous branches bear blunt leaves two or 
three inches long. Following fragrant white 
flowers the fruits appear — roundish or oblong, 
smooth, yellow, and about the size of a hen’s 
egg. The firm, flesh-colored, sweetish- sour pulp 
is filled with homy seeds. The thin, brittle 
rind, stewed with milk, makes a marmalade. 
The fruit is also eaten sliced, with^ cream, is 
used in pastry, and is made into a jam called 
guava cheese. 

Florida leads in the production of the lemon 
guava, which is also grown in Southern Cali- 
fornia. A red guava , bearing a beautiful, red- 
.fieshed fruit, grows in the Indies, but is less 


cultivated than the lemon guava, being more 
acid. The strawberry guava , bearing a small, 
claret-colored fruit, is excellent for pre- 
serves. B.M.D. 

Scientific Karnes. The guavas belong to the myrtle 
family, Myrtaceae. The lemon guava is Psidium 
guajava ; the strawberry guava is P. cattleyanuw. 

GU A VI ARE RIVER. See Orinoco River. 

GUAYAQUIL, gwy ah keel' . See Ecuador 
(The Cities). 

GUAYULE. See Rubber and Rubber 
Manufacture. 

GUDRUN. See Sigurd. 

GUELDER-ROSE, geV dur roze. See Snow- 
ball. 

GUELPHS AND GHIBELLINES, gwelfs, 
gib ' el inz , the names of two great Italian polit- 
ical factions, in the thirteenth and fourteenth 
centuries. These terms are corruptions of the 
German W elf and Waiblingen , party designa- 
tions, said to have been used first in 1140 as 
battle cries in the Battle of Weinsberg be- 
tween the Welfs of Bavaria and the imperial 
line of Hohenstaufen, to whom belonged the 
estate of Waiblingen. In Italy, the names 
acquired a different meaning: the Guelphs 
were the Italian patriotic party, which de- 
manded an Italy freed from German inter- 
ference; the Ghibeliines^ the imperial party, 
which supported the domination of the German 
emperors in Italy. These factions came into 
prominence in the Lombard League of 1167. 

A full account of the quarrels of Guelphs 
and Ghibeliines would embrace the history 
of medieval Italy. After the fall of the Hohen- 
staufens (which see), the Ghibeliines became 
the representatives of the aristocracy, and the 
Guelphs were the partisans of democracy and 
liberty. The Guelphs are now represented by 
the ducal family of Brunswick and the royal 
family of England (now the House of Windsor), 

GUERICKE, ga' rik e } Otto von. See 
Barometer. 

GUERIN, Jules. See Landscape Gar- 
dening. 

GUERNSEY, gum' zie, one of the Channel 
Islands (which see), the original home of the 
breed of cattle known as the Guernsey. 

GUERNSEY COWS. See Dairying (The 
Herd). 

GUERRlfeRE, gair e air ' , a British ship de- 
feated by the Constitution (which see). 

GUEST, Egdar A. (1881- ), a writer of 

humorous and serious verse. His poems are 
widely read and enjoyed for their simple 
treatment of the joys and sorrows of everyday 
living. He is the self-styled “Poet of the Plain 
People.” Reverence for home, God, and Amer- 
ica, and the inevitable fruits of honesty and 
industry are his themes. 

Guest was bom in Birmingham, England. 
At the age of ten he emigrated to the United 
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States with his parents, and was educated in 
the schools of Detroit, Mich. Since 1895 he 
has been associated with the Detroit Free 
Press , where he 
served successively as 
office boy, exchange 
editor, police re- 
porter, and staff poet. 
For several years he 
has conducted a col- 
umn of verse and 
humorous sketches in 
the Free Press His 
poetry is syndicated 
in newspapers 
throughout the 
United States. 

His Published Works. 

These include A Heap 
^oco: u&u of Living , Just Folks, 
EDGAR a. GUEST Over Here, Path to 

Home, W hen Day is 
Done , Poems of Daily Life, All That Matters, 
Rhymes of Childhood, Harbor Lights of Home, and 
You Can't Live Your Own Life (prose), published 
in 1928. 

GUGGENHEIM MEMORIAL FOUNDA- 
TION. See Educational Foundations. 

GUIANA, ge ah ' - 
nah, a name ap- 
plied to three 
colonies of South 
America, owned 
respectively by the 
British, Dutch, 
and French. For 
description, see in 
these volumes 
British Guiana, 

Dutch Guiana, 
and French 
Guiana. 

GUIDO OF 
AREZZO, ah ret' so 
(about 990-about 
1050), is called by 
many the father of 
modem music. He 
invented, or for 
the first time sys- 
tematically used, 
the lines of the 
staff and the in- 
tervals between 
them, and thus 
fixed the principle 
of modern musical 
notation. He also 
introduced the 
names of the first 
six notes of the 
scale — ut, re, mi, 
fa, sol, la ; these are mater dolorosa, from te 
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the first syllables of six lines of a hymn ad- 
dressed to Saint John the Baptist. Later, 
do was substituted for ut , as being more eu- 
phonious. 

Guido was a Benedictine monk, and little 
is known of his life. The fame of his musical 
invention drew the 
attention of Popes 
Benedict VIII and 
John XIX, who in- 
vited him to Rome 
and did much to pop- 
ularize the new sys- 
tem. He left writings 
explaining his musical 
doctrines. See Music. 

GUIDO RENI, 
give' doh ra' ne (1575- 
1642), an Italian 
painter, generally 
known as Guido. He . _ 
was one of the most GTJ1D0 EENI 

eminent artists of the 

Eclectic School, founded in Bologna by the 
Carracci (which see). While a student at 
their academy, he aroused the jealousy of his 
teachers through his superior work, and left 
them to become an independent artist. At 

first he , imitated 
various painters, 
but eventually 
adopted a style of 
his own, the out- 
standing qualities 
of which were 
idealistic refine- 
ment and poetic 
coloring. In his 
later pictures he 
turned from a 
warm golden tone 
to a pale silvery 
gray, a manner 
typifying the de- 
cline into insipidi- 
ty which befell the 
Bolognese school. 
Between 1602 and 
1622, Guido spent 
most of his time in 
Rome, where he 
enjoyed the pa- 
tronage of Pope 
Paul V. The splen- 
did prosperity of 
his later years, in 
Bologna, was end- 
ed by his dissipa- 
tion and gambling, 
which cheapened 
his art and, with- 
out any doubt, 
painting by guido RENi hastened his death. 
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Summary of His Work. Guido’s master-piece of 
ills early period is the Aurora , a splendidly poetical 
example of his art, idealistic and refined, but lacking 
in force and originality. It adorns a ceiling of the 
Rospigliosi Palace, Rome, and is accounted one of 
the twelve greatest paintings (see Painting). Typi- 
cal of his middle period are his Massacre of the Inno- 
cents, in Bologna; Fortuna , in Rome; and Rape of 
Helen and Four Episodes from the Myth of Hercules , 
both in the Louvre. Famous among his pictures in 
the silver-gray method is the Nativity , in Vienna. 
He also executed a few portrait studies, of which the 
best known is the so-called Beatrice Cenci, a treasure 
of the Barberini Palace, Rome. This, too, is counted 
among the twelve greatest paintings. Reproduced 
on page 2978 is his Mater Dolorosa. 

GUILD, gild. Perhaps the most Interesting 
phase of the study of history is to observe how 
the tendencies which man displays to-day were 
shown in earlier times. There is no more strik- 
ing example of an institution of the past resem- 
bling those of the present than the guild of the 
Middle Ages. In the present age people form 
societies for every conceivable purpose, for 
business, for pleasure, for religion, for politics, 
for mutual protection or advancement, for 
advocating or protesting against legislation. 
Considering the simpler state of political and 
social organization which prevailed at the time, 
the guilds were no less varied. We know them 
best as societies of merchants and workmen, 
but there were also religious guilds, military 
guilds, and social guilds. 

Merchants’ Guilds. These organizations 
were more important in England than else- 
where; they flourished from the twelfth to the 
fourteenth century. The members of any guild 
were usually all residents of the same town, 
and included both merchants who bought and 
sold and artisans who made their own products. 
The guild was often granted a monopoly of 
the retail trade in Its town, with the privilege 
of taxing outsiders who brought in goods. 
Anyone could join it who was willing to share 
in the taxes of the town. So we see in this 
type of guild the seed of the policies of several 
modern organizations of widely different pur- 
pose, such as societies to promote protective 
tariffs, labor unions to resist the immigration 
of foreign workmen, and civic leagues of busi- 
ness men and taxpayers. 

Craft Guilds. In the days of the guilds, the 
manufacturers were skilled workmen as well as 
owners of the goods which they produced. In 
each town, all those who shared in a certain 
craft or trade, such as weaving, or gold- working, 
banded together to advance the standard of 
their work. The members were divided into 
three classes, according to their skill. First 
were the masters , who alone were entitled to 
buy materials and sell manufactured goods. 
They bought and sold at prices fixed by the 
organization, and their establishments were 
under the supervision of the guild, so that no 


inferior product might be turned out. The 
second grade was composed of journeymen, who 
received wages from the masters and lived 
with them. When their education was com- 
pleted, each was required to construct a mas- 
terpiece before being declared a master, just 
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as a candidate for the degree of Master of 
Arts in a modern university must write a 
thesis. The beginners at the craft were appren- 
tices ; for their work they received board and 
lodging. 

The craft guilds were most important in the 
fourteenth and fifteenth centuries, but a few 
of them survived nearly to the nineteenth cen- 
tury. When these guilds were at the height of 
their influence, it became more difficult for 
journeymen to advance to the grade of master, 
and the journeymen formed guilds of their 
own, which were the forerunners of the modern 
labor organizations. The original craft guilds, 
on the other hand, bear resemblance to present- 
day associations of competing business men. 

GUILDER, giV dur , a standard coin of 
Holland. See Money (Foreign Monetary 
Standards) . 

GUILFORD, giVford , COURTHOUSE, Bat- 
tle or. See Revolutionary War in America. 

GUILLEMOT, giV e mot } the name applied 
to certain species of sea birds belonging to the 
auk family. They are birds of northern waters 
and have much the same habits as the true 
auks (see Auk) . The common , or foolish , auk , 
so called because it will suffer capture rather 
than leave the cliffs on which it breeds, abounds 
in the Arctic regions of both hemispheres and 
in the colder parts of the temperate zones. 
Colonies of these birds congregate on steep 
edges, each female laying one large thick- 
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shelled egg on the bare rock. The foolish 
guillemot is also called murre , though this 
name, sometimes qualified, belongs to several 
other species. The black guillemot , or sea pigeon, 
frequents both coasts of the North Atlantic. 
It lays two or three eggs, depositing thein in 
a nest of pebbles when the rock is too moist. 
The thick-billed guillemot inhabits the same 
localities as the common species. Both of 
these forms have subspecies in the North 
Pacific. D* L * 

Scientific Names. The guillemots belong to the 
family Atcidae. The common species is Una troile ; 
the black, Cepphus grylle; the thick-billed, Una lamina. 



GUILLOTINE, giV oAeen, a device for be- 
heading persons, introduced into France during 
the Revolution in 1792, on the suggestion of 
Dr. Joseph Guillotin, after whom it was named. 
The instrument consists of two upright posts, 
with a crossbeam at 
the top. The posts 
are so grooved as to 
allow the falling of a 
heavy steel knife, with 
a slanting edge, upon 
the neck of the victim, 
as soon as the cord 
holding it in place is 
released by the execu- 
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tioner. The guillotine is still the means em- 
ployed in. capital punishment in France. 

The device is believed to have originated in 
Persia, but the date is unknown. Various 
countries have employed modifications of it in 
centuries past. In the thirteenth century, 
Italy used for decapitations a similar device 
called the mannaia ; in Scotland, such an in- 
strument was known as the maiden . 

For a description of the use of the guillotine during 
the French Revolution, when hundreds of persons 
were cruelly put to death, see that title in these 
volumes. In Dickens 1 Tale of Two Cities , the chapter 
“Emitting 7 ' gives a realistic word picture of the in- 
strument and of the times. 

GTTILMANT, geel mahN', Felix Alex- 
andre (1837-1911), a French organist and 


composer, whose influence upon organ music 
extended to many lands. He was a tireless 
worker. Indeed, so fast did he work, and so 
well also, that during one of his American tours, 
organ pieces were written en route from New 
York to Philadelphia and completed before his 
arrival. His Fugue in D Major was written in 
a single evening, and his Second Meditation , 
one morning before breakfast. 

At the age of seven he began to compose 
music extemporaneously, and worked cease- 
lessly for twenty years before he developed his 
art to the high standard for which he became 
distinguished later. He was organist in many 
famous churches in France, and ^in 1896 ac- 
cepted a professorship at the Paris Conserva- 
tory. Later, he made several successful concert 
tours in Europe and America. Great as were 
his performances of standard works, he will be 
remembered for his own marvelous compo- 
sitions. In his extemporaneous playing he had 
no equal. 

His Chief Works. Guilmant composed eight 
organ sonatas, three masses, and hundreds of organ 
pieces. His Liturgical Organist , of twelve volumes, 
contains a wealth of material for the church service. 
He also edited an Historical Organ Book , containing 
examples of all the schools of organ playing. 

GUILT OFFERING. See Sacrifice. 

GUINEA, gin / ie, a name applied to portions 
of the west coast of Africa, bordering on the 
Gulf of Guinea and the Atlantic Ocean. Al- 
though the boundaries have never been clearly 
defined, it is generally understood that Guinea 
extends from the Gambia River, just south of 
the westernmost extremity of the continent, 
eastward along the gulf to the eastern boundary 
of Cameroon. Sovereignty is in the hands of 
Great Britain, France, Spain, and Portugal. 
In the midst of these colonies and protectorates 
is the republic of Liberia. 

The origin of the name is unknown, but it 
is probably derived from Ghinea , or Gitmie , 
applied to a town and kingdom in the interior, 
on the Niger River, which was a commercial 
center in the eighth century. The name did 
not come into general use until the fifteenth 
century. 

GUINEA, an old English coin, so named 
because first coined of gold from Guinea in 
1663, during the reign of Charles II. Its unit 
value is twenty-one shillings, or, in American 
and Canadian money, $5.04. It was the prin- 
cipal English coin until 1817, when the sov- 
ereign was introduced (see Sovereign) . Until 
recently it was customary to estimate pro- 
fessional fees, such as the charges of doctors 
and dentists, and charitable subscriptions, in 
guineas. In England to-day, goods are often 
priced in guineas, but such coins are not in 
circulation. See Money (Foreign Monetary 
Standards). 
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In literature there is frequent reference to this 
coin. Bums says: 

The rank is but the guinea's stamp, 

The man’s the gowd for a’ that. 

GUINEA FOWL, one of a group of birds 
which originated in Africa and are closely re- 
lated to the pheasants. Bo- . 

mestic guinea fowl, which 
are quarrelsome and hard to 
raise, are unpopular because 
of their continued harsh 
cries. Their flesh, however, 
is esteemed as a delicacy, 
and commands a good mar- ^ .-'v *; 

ket price. Their eggs, which 
are small, spotted, and have 
a strong, thick shell, are also 
in demand. These fowls 
have dark, slate-colored 
feathers, with regularly ar- 
ranged white spots. d.i. ^f| 

Classification. Some natural- * 

ists place guinea fowls in a sep- 
arate family, Numididae; others 
consider them a subdivision of 
Fhasianidce. 

GUINEA MONEY. See ' 

Money (Unusual Terms Ap- oTT . 

plied to Money). IN 

GUINEA PIG, a little animal more correctly 
called the cavy 7 about six inches long. It makes 
an interesting pet for children and contributes 
largely to medical science. In their manner of 
life and in their food, guinea pigs are much 
like the rabbits. Several colors are character- 
istic of these animals, the varieties being known 
as the tortoise shells , the 
red, brown , and white. 

They have small ears 1 

and no tails, and the 
sound they make is like 
a shrill whistle. Be- V’kv-i.L 

cause they are naturally ■ 

clean in habit and are 

strong, they are much r.;f ^ :r f ^0 

used in bacteriological 
laboratories for experi- 
mental purposes. They 

will rest quietly in the GUIN 

hand while serum is being injected, and will 
resume feeding as soon as returned to the 
cage, apparently with only trivial discomfort. 
They are also used in vivisection. Antiseptic 
precautions are used, and all severe operations 
are performed under anesthesia; no animal is 
permitted to undergo needless suffering. See 
Vivisection. w.n.h. 

Scientific Name. The guinea pig belongs to the 
family Caviidae, It is believed to be a domesticated 
form of the cavy, whose scientific name is Cavia cutleri . 
Its own scientific name |s Cavia aper&a. 

GUINEVERE, gmn' e vere, See Lancelot.; 
Arthur/ Kino,. , 
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GUISCARD, gees kahr\ Robert. See 
Normans. 

GUISE, gii eez' } a noble French family, the 
most famous branch of the House of Lorraine, 
several members of which had a conspicuous 
part in French history. The family acquired 
great political influence on 
the succession of the French 
king, Francis II, for his wife, 
Mary Queen of Scots, was a 
granddaughter of Claude of 
Lorraine (1496-1550), the 
first Duke of Guise. Francois 
of Lorraine (1519-1563), sec- 
ond Duke of Guise, was the 
A'A leader of the Catholic party 
f }’ ; \ during the religious wars 
A that devastated France in 
the reign of Charles IX. 
After winning several vic- 
tories, he was assassinated 
while preparing for the siege 
:L of Orleans. His son, Henry 
Jf s I of Lorraine (1550-1588), 

third Duke of Guise, led the 
armies of the Catholics 
against the Huguenots 
(Protestants) in the reign of 
Henry III. The latter, jeal- 
ous of the duke's popularity and influence, 
caused him to be assassinated in 1588. After 
the death of Henry I of Lorraine, the Catholic 
forces were commanded by his brother Charles, 
Duke of Mayenne. Charles was defeated at 
Arques and Iviy by Henry of Navarre (Henry 
IV of France), but continued the struggle until 
159b, when he made 
, peace with the king. 

qjHBfflL In 1675 the direct line 

v BHf jHKBk °* t ^ le Dukes of Guise 
ilP; °f the House of Lorraine 

S m 1 sfir became extinct, and the 
r ' Tr '“, .family estates passed to 

their nearest kin, the 
, Jif -1 . . '' Kf House of Conde. See 

Prance (History). 
GUITAR, git ahr a 
photo: u & u stringed musical instru- 
iXljrb ment with a hollow 

body and a neck, somewhat resembling the 
violin. The woods commonly used for the 
sides are maple, ash, and cherry; hardwoods, 
such as ebony, beech, or pear, are employed 
for the neck and Anger board; the bridge is of 
ebony. Horizontal ridges, or frets, are found 
on the neck, to show where the strings are to 
be pressed. The modern, or Spanish, guitar, 
has six strings, the three highest made of gut 
and the other three of silk spun over with 
silver. The strings are plucked by the Angers 
of the right hand, and the fingering is done 
with the left. The thumb sounds the deepest 
strings; the first, second, and third Angers 
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sound the three highest tones; and the little 
finger rests on the sounding board. 

The guitar originated in Spain, where it is 
highly esteemed as an instrument to accompany 
the voice. It is not used in orchestras, but is 
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a favorite with amateurs, who find it easy to 
play and its notes appealing. Traditionally, 
it is the instrument used by the tenor in opera, 
when he is serenading his lady. 

GUITEAU, Charles J. See Garexeld, 
James Abram. 

GUIZOT, ge zo Francois Pierre Guil- 
laume (1787-1874), a French historian and 
statesman, whose writings and lectures did 
much for the development of historical study 
in France. He was born at Nimes, and in 
1805 went to Paris to study law, but took up 
literature instead. In 1812 he became assistant 
professor of literature at the Sorbonne, and 
later in the same institution occupied the chair 
of modern history. His publicly expressed 
political opinions led to his enforced resig- 
nation. He was elected to the Chamber of 
Deputies in 1830, and, following the Revolution 
of the same year, became Minister of the In- 
terior, resigning a few months later. 

In 1840 Guizot spent some months in London 
as French ambassador to England, but was 
recalled by the king to form a new ministry. 
He was Prime Minister for the eight years 
preceding the abdication of Louis Philippe. 
His arbitrary refusal during this period to make 
concessions demanded by existing political 
conditions brought about his political down- 
fall, and after the fall of Louis Philippe he fled 
to England. See France (History). 

His Histories. Upon his retirement from public 
life, Guizot devoted himself to literary work and pro- 
duced a History of the English Revolution , General 
History of Civilization in Europe , The History of Civi- 
lization in France , and The History of France from 
the Earliest Times to the Year 17 8 q. 

GULDEN, gooV den> a standard coin of 
Austria. See Money (Foreign Monetary 
Standards). 

GULES. See Heraldry. 

GULF STREAM, the most important and 
the largest of the oceanic currents. It derives 
its name from the Gulf of Mexico, out of which 
it flows. It is three thousand times as large as 
the great Mississippi River, and ten thousand 
times as large as the Hudson. The Gulf Stream 
as such has its origin in the heat of the tropical 


Gulf of Mexico; the farthest reach of its influ- 
ence is in the ice floes of the Arctic seas. It 
flows from the Gulf through the Florida Strait, 
and northward between the coast of Florida and 
the B ahama Islands. It follows a course parallel 
to the coast of the United States, from which 
it is separated by a narrow strip of cold water, 
known to sailors as the “cold wall.” After 
flowing past Cape Hatteras, it moves north- 
eastward until it reaches the southern edge of 
the Newfoundland Banks. Here it loses its 
identity as a distinct current and becomes 
merged into the general drift of the warm 
water which moves from the Atlantic in a 
northeasterly direction toward the coast of 
Europe. This part is known as the Gulf 
Stream drift. 

The Cause of the Gulf Stream. For a long 
time it was thought that the wind was the 
chief cause of ocean currents. More recent 
study has shown that, in the case of the Gulf 
Stream at least, other factors are far more 
powerful. The most generally accepted theory 
to-day is that the Gulf Stream is the result of 
the vertical circulation of the ocean, combined 
with motion due to the rapid rotation of the 
earth. The depth of ocean waters is very 
great. When the water is heated in the tropic 
regions, it rises and is forced away by the cold 
water of the north which flows in and sinks 
below. The direction which the currents seek 
is determined by the motion of the earth and 
the shape of the land masses, both of shore and 
ocean bed, against which the water is forced. 
The general direction of the warm current flow- 
ing northward and the cold current flowing 
southward is toward the right. Thus the 
warm surface current known as the Gulf 
Stream flows in a general northeasterly direc- 
tion. 

Description. When the Gulf Stream issues 
from the Gulf of Mexico it forms a well-defined 
current about fifty miles wide and about 2,000 
feet deep, distinguished by its deep blue or 
indigo color and by its high temperature, which 
is several degrees above that of the surrounding 
water. The swiftness of the current diminishes 
as it progresses. Within the Florida channel 
it attains an average velocity of sixty-five miles 
per day; this decreases to fifty-six miles off 
Charleston, becomes thirty-six to forty-six 
miles off Nantucket, and twenty-eight miles to 
the south of Newfoundland Banks. About 300 
miles east of Newfoundland, its movement is 
hardly perceptible. 

Division. When the Gulf Stream drift ap- 
proaches the European side of the Atlantic 
Ocean, it divides into two parts, one stream 
going southward toward the western coast of 
Africa, and the other going northward along the 
western coast of the British Isles, This north- 
ern current then breaks into three branches. 
One branch runs through the strait between the 
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GULLIVER’S TRAVELS 



COURSE OF THE MAIN STREAM AND BRANCHES 


Faroe and the Shetland islands, goes northward 
along the coast of Norway, and enters the Arc- 
tic Ocean, where it spreads over a large area. 
A second branch flows to the west side of Ice- 
land, while a third and small branch goes up 
the Greenland side of Davis Strait into Baffin 
Bay. 

Its Influence upon Climate and Navigation. 
The mildness of the climate in Northwestern 
Europe, as compared with the cold experienced 
in America in the same latitude, has been for 
a long time attributed entirely to the presence 
there of the Gulf Stream. Some men of sci- 
ence, however, consider that this influence upon 
the climate has been exaggerated; that the 
mildness of winters in these regions is due more 
to the prevailing southwesterly winds, which 
bring moisture and heat from the ocean. But 
it cannot be doubted that the exceptional 
mildness of these winds is partially due to the 
great mass of warm water which is brought to 
the northwestern coast of Europe by the Gulf 
Stream drift. 

Whether its influence upon the climate of 
Europe be great or small, the Gulf Stream ful- 
fills another very important function. It keeps 
some of the harbors of Northwestern Europe 
free from ice all the winter, and permits un- 
interrupted navigation all the year. Its in- 
fluence in this respect, even in the Arctic 
Ocean, is worthy of illustration. In the north 
of Russia, on the coast of the Arctic, not far 
removed from the most northern point on the 
European continent, there is a port which, 
being under the influence of the Gulf Stream 
drift, is always free from ice. This is the port 
of Ekaterina, situated 68° N., which has been 
connected with Leningrad by a railway 700 


miles long, built in 1915 during the progress of 
the World War. This, the most northern port 
of Russia, is the only one free from ice, and 
therefore always open to navigation. Arch- 
angel, Russia’s other northern port, consider- 
ably farther south and east, is icebound half 
of each year. r.h.w. 

[In these volumes, see the article Ocean (Ocean Cur- 
rents).] 

GULFWEED. See Algae; Seaweed. 

GULICK, Luther H. See Camp Fire Girls. 

GULLET, the oesophagus. See Digestion 
(The Stomach); Alimentary Canal. 

GULLIVER’S TRAVELS. Two centuries 
ago there was published in London a remark- 
able book credited to Lemuel Gulliver as 
author, who declared himself “first a surgeon, 
then a captain of several ships.” The fact 
which makes the volume remarkable is that 
it has become one of the most renowned of 
children’s books, yet was written, not by 
“Gulliver,” but by the very learned Jonathan 
Swift, dean of Saint Patrick’s Cathedral in 
Dublin. It was intended solely as a merciless 
satire on men high in public life whom Swift 
disliked; he wrote it “to vex rather than divert 
the world.” The painstaking style, and the 
text, replete with dates, localities, and weather 
conditions, gave such a truthful air to the 
chronicle that even the wholly improbable 
parts were viewed for a time almost as pos- 
sibilities. The victims of Swift’s satire were 
at first too engrossed in the narrative to sense 
its burning invective. 

After nearly eighty years, when adults had 
lost interest in it because its satire had become 
meaningless with the lapse of time, a Glasgow 
printer published a children’s edition, revising 
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WESTERN GULLS 

A scene on the coast of California. 


and simplifying it so that only the details rele- 
vant to the story remained. From that day 
to the present time, it has been among the 
juvenile classics. See Swift, Jonathan. 

The Story. During a voyage of the good ship 
Antelope , the vessel was wrecked, and the only person 
saved was Dr. Gulliver, the ship’s surgeon. After 
swimming for hours, he reached land, and found him- 
self on the island of Lilliput, among people who 
were only six inches tall and whose houses and uten- 
sils were in proportionate size. These little people 
he called Lilliputians. After a series of remarkable 
adventures, he escaped and eventually reached his 
English home. 

On another voyage, he was set ashore by sailors on 
an island inhabited by a race of mighty giants com- 
pared with whom he was a pygmy. The island was 
Brobdingnag, and he called the people Brobding- 
nagians. They were “tall as steeple spires, and 
covered ten yards with every step/’ To inspect 
Gulliver, they had to raise him sixty feet by thumb 
and finger. His recorded experiences were terrifying 
to him. See illustrations, pages 6963, 6964. 

While these two adventures constitute the impor- 
tant part of the book, two other episodes are recorded, 
but in these, children find only minor interest. 

GULLS, a subfamily of long-winged birds 
of the sea, closely related to the terns. Though 
the ocean, is their proper home, they frequent 
the Great Lakes and other large bodies of in- 
land water, and are familiar to passengers of 
steamships, which they will follow in great 
flocks for hours at a time. Swooping down 
eagerly to the water for food thrown over- 


board, they pick it from the surface with their 
strong hooked bills, unlike the terns, which 
plunge or dart into the water. Generally 
speaking, gulls have broader wings, squarer 
tails, and larger and stockier bodies than terns, 
and though less graceful in flight, they are 
better swimmers. The waves of the sea pro- 
vide a favorite resting place for ocean gulls, 
and rocky ledges of islands are their nesting 
resorts. Large colonies may be seen where 
their breeding places have been left undis- 
turbed. One to five grayish- or greenish- 
spotted eggs are laid, and the young come into 
the world with downy plumage. These birds 
feed on fish and other water animals, offal, 
and the eggs and young of other birds. 

Gulls that frequent harbors and shore waters 
are useful scavengers, for they devour any kind 
of refuse that floats. Inland gulls are valuable 
destroyers of mice and insects. In Salt Lake 
City there is a monument erected in com- 
memoration of gulls that destroyed millions of 
crickets in the year 1850. 

Adult gulls are generally pearl-gray above 
and white below, but black, brown, or gray is 
found in the plumage of some species. The 
colors vary with the season and age of the 
birds. Gulls are migratory birds, and breed 
in regions that are colder than their winter 
habitations. The North American species 
include the ring-billed gull of the Atlantic 
coast and Mississippi Valley; the kittiwake 
(which see) of Arctic America; the great black - 
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backed gull of the Atlantic coast; Franklin's 
gull of the upper Mississippi Valley, a bird of 
marshy lakes; and the laughing , or black-headed , 
gull, which frequents salt marshes of the Middle 
and Southern states. Other species are found 
on the Pacific coast. The large white gull most 
commonly seen at 
Atlantic and Pacific 
ports, and on inland 
waters, is the herring 
gull. It is also a well- 
known bird on the 
coasts of Europe. See 
Terns. d.l. 

Scientific Names. 
Gulls constitute the sub- 
family Larinae of the 
family Laridae. The 
ring-billed gull is Larus 
delawarefisis ; the her- 
ring, L. argentatus; Franklin’s, L. franklini ; the 
great black-backed, L . marinus; the laughing, L. 
atricilla. The kittiwake is Rissa tridactyla. 

GUM, the name applied to a variety of 
widely differing substances of a more or less 
adhesive nature, which are produced from the 
sap which flows from certain trees, such as the 
plum, peach, and cherry. True gum is soluble 
in water, but not in alcohol. It is without odor 
and has a faintly spicy taste. Many aromatic 
substances used in the manufacture of perfumes 
and incense are classed as gums; gum arabic, 
a dried exudation from stems and branches of 
the Senegal acacia in Western Africa, is the 
best known of these. Cherry-tree gum is used 
in the manufacture of hats, to stiffen felts. 
Benzoin and some allied substances are also 
called gums, but they are more correctly 
classed as balsams. Gums are used as mixing 
agents in pharmacy, and as a medium for ob- 
taining cultures in bacteriology. The name is 
also applied to the sweetened manufactured 
products popular in America for chewing, g.m.s. 

Related Subjects. The reader is referred in these 
volumes to the following articles: 

Balsam Gum Arabic Resins 

Gum, Chewing Gum Resins Tragacanth 

GUM, Chewing, a form of gum resin made 
pleasing to the taste by sweetening and flavor- 
ing. It appears on the market in short sticks 
at a cent apiece, or in candy-coated ovals. 
Those who favor gum-chewing claim that it 
sweetens the breath, and that it aids digestion 
by increasing the flow of saliva. It is also 
said to help preserve the teeth to a small extent. 
Some physicians believe that it is beneficial to 
chew gum after a heavy meal, but aimless 
chewing for hours at a time serves no good 
purpose. Well-bred persons do not chew gum 
in public. 

The chewing-gum industry is an important 


peculiarly American. It has extended to every 
continent, and has even begun to displace the 
immemorial custom of chewing betel-nuts in 
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GULLS 


Above, long-billed gull; below, laughing gull. 
Ceylon, India, Burma, and the Straits Settle- 
ments. 

Black-spruce gum resin was first used for 
chewing gum, but the gum resins of other 
forest trees are now used, chicle gum from the 
sapodilla tree being employed most extensively. 
Chicle was first imported into America in an 
attempt to develop a rubber substitute. These 
attempts were unsuccessful, but the work with 
chicle led to the accidental discovery of its 
value as the base for a chewing gum. The 
industry was started in i860, on a capital of 
$ 55 - % 

Chicle is a tough, firm, fragrant gum, nearly 
white when fresh and clean, but it is rarely 
pure. The incisions in the trees are made by 
native workmen, who cut the trees spirally so 
that the juice runs into cups at the base of the 
tree. As the sticky sap is being gathered, it 
catches all the bugs and dying things which 
come to it before it hardens. Manufacturers 


one in America, but the habit is no longer of chewing gum try to remove these foreign 
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substances, but without complete success. 
The resin is chopped into small pieces, cooked, 
sweetened, flavored with peppermint, winter- 
green, pineapple, or licorice. The “dough ” is 
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HOW CHICLE IS SECURED 


Spiral incisions are made in the tree, and from 
these the sap flows into a receptacle at the base. 

The process is known as “bleeding the tree.” 

then kneaded, rolled, and cut into pieces, all by 
machinery. See Chicle. g.m.s. 

GUM ARABIC, air ' a bik , a brittle type of 
gum obtained chiefly from a tree of the pulse 
family, which is known botanically as Acacia 
Senegal. In drying, the exuded sap of the tree 
forms globules, or tears, of a brown or yellow 
color. The gum is odorless, mucilaginous in 
taste, and easily dissolves in cold water. The 
finer varieties are utilized in medicine, the 
manufacture of confectionery, and in the mak- 
ing of mucilage (which see) . Gum arabic is also 
used to add luster and stiffening to silk. 
When employed for labels and envelope flaps, 
it is mixed with glycerin and sugar, to prevent 


its becoming stiff enough to crack and fall 
from the paper. The Anglo-Egyptian Sudan 
(which see) is the chief source of gum ara- 
ble. G.M.S. 

GUMBO, another name for the okra, a 
garden vegetable whose unripe seed pods are 
used to thicken and flavor soups. Gumbo is 
also a common name for the soups thus made. 
See Okra. 

GUM RESINS, rez' inz , vegetable substances 
containing resin (see Resins), which dissolves 
in alcohol, and gum, which is soluble in water. 
They also include an essential oil, some coloring 
matter, and a number of impurities. They are 
solid, opaque, and brittle, and are usually 
characterized by a strong and distinctive taste 
and odor. They do not flow naturally from 
plants, but are chiefly extracted by means of 
incision, or cutting. The principal gum resins 
include asafetida, aloes, gamboge, and myrrh 
(all of which see). g.m.s. 

GUN. See Cannon; Rifle; and other 
articles referred to under those titles. 

GUNBOAT, a small war vessel specially 
built for service in rivers and coast waters, for 
coast defense and patrol duties. The first 
iron vessel of this class was built for the British 
navy in 1867; it carried only one gun, but the 
armament was greatly increased in later 
designs. Many wooden gunboats carrying 
only one gun were built for use in the War of 
1812, but proved disappointing. The modem 
gunboats of the United States navy would be 
more properly classed as small cruisers, as they 
carry heavy armament and are ocean-going ves- 
sels. Gunboats are now extensively used by the 
British on the Nile, the Zambezi, and other 
rivers, and for service on the Chinese coast, 
but the one-gun vessel has been entirely super- 
seded. The latest type, now used in all navies 
since about 1900, is built of steel, fully armored, 
and carries two four-inch, quick-firing guns, 
four twelve-pounders, and as many as ten 
machine guns. While effective as auxiliaries 
and patrols, gunboats are not sufficiently fast 
or powerful to be formidable by themselves. 
See Navy. 

GUNCOTTON, an explosive prepared by 
steeping cotton in a mixture of sulphuric and 
nitric acids. It was discovered in 1845 by 
Professor C. F. Schonbein, a German chemist 
of Basle, Switzerland, and has since become one 
of the most important of explosive materials. 
Sulphuric acid does not enter into the com- 
position of guncotton in its final form, but 
serves to remove water formed by the reaction 
of the acids and the cellulose. After being 
steeped in the acid mixture, the cotton mass 
is drained and washed, then boiled in water to 
insure the removal of any remaining traces of 
acid, and to effect the decomposition of any 
impurities present. The purified mass is 
ground to a pulp, drained, and compressed into 
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slabs or blocks while moist; or it may be dried 
in air, either in the original form or after pulping 
and compression. When ignited, dried gun- 
cotton bums very rapidly with a hissing sound; 
if struck with a hammer on an anvil, it will 
explode. Wet guncotton is much safer to 
handle than dry. It cannot be made to burn, 
it can be kept in storage indefinitely without 
deterioration, and can be detonated only if set 
off by the discharge of another explosive. It 
attains a detonating velocity that may be as 
high as three miles per second. 

Guncotton burns or explodes too rapidly to 
be used as a propellant in firearms or big guns, 
but it is an ingredient in various smokeless 
powders used as propellants. In military 
blasting operations, such as the blowing up of 
bridges, extensive use is made of wet gun- 
cotton. During the World War, the explosive 
was successfully made from wood cellulose. 
Huge quantities of guncotton were used in 
torpedoes and submarine mines. 

Chemically, guncotton is a type of cellulose 
nitrate. It is commonly called a nitrocellulose , 
but this term is applied with scientific accuracy 
only to true nitro compounds, of which gun- 
cotton is not an example. Nitrated celluloses 
of lower degree of nitration than guncotton 
find wide use in the manufacture of plastics 
like celluloid, in the preparation of blasting 
explosives, in photography, and in the making 
of substitute silk, or rayon. t.b .j. 

Related Subjects. For supplementary information the 
reader is referred to the following articles: 

Blasting Explosives 

Cellulose Rayon 

Celluloid Smokeless Powder 

GUN METAL. See Bronze. 

GUNNISON CANYON. See Colorado 

(The Rivers). 

GUNPOWDER, the oldest explosive of 
which there is definite knowledge. For five 
centuries it was the only substance used to 
drive shot from guns. Credit for the invention 
of gunpowder has been given the Chinese, the 
Arabs, and the Hindus, but the exact nature 
of the burning substances used by them in 
fireworks or for military purposes is a matter 
of great uncertainty. Not until 1242 was there 
published a precise statement of the com- 
position of gunpowder. In that year, Friar 
Roger Bacon of Oxford wrote a book in which 
he told how to make an explosive mixture 
containing saltpeter, and for this reason he is 
sometimes called the inventor of gunpowder. 
How much he owed the ancients for his formula 
will never be known, but it is probable that the 
burning substances used by them were pro- 
jected by machines, and were not in themselves 
propellants. Berthold Schwartz, a German 
monk of the fourteenth century, also shares 
in the honor due those who helped to develop 
a practical explosive, but his particular con- 


tribution is thought to be^ the invention of 
firearms depending for their action on gun- 
powder. At all events, there is definite record 
that cannons were in existence as early as 
1326 in Florence, 1338 in France, 1340^ in 
Germany, and 1344 in England. One w r riter 
chronicles the use of gunpowder at the Battle 
of Crecy in 1346, and describes the terror of 
the horses and men at this new kind of “thun- 
der.” 

Certain it is that the adoption of gunpowder 
as a propellant in guns changed the history of 
the world. In Europe it helped to wreck the 
institution of feudalism, by making the foot 
soldier with his musket the equal of the knight 
in armor (see Feudal System). Gunpowder 
also enabled civilized peoples to extend their 
rule over savage countries, and under its pro- 
tection to develop industry and commerce. 

Uses. Besides being employed as a pro- 
pellant in guns, gunpowder had become an 
important blasting material by the seventeenth 
century, finding use in mining, in road con- * 
struction, and in the blowing up of fortifi- 
cations. With the development of more power- 
ful explosives in the nineteenth century, it was 
largely replaced as a blasting material by 
dynamite and other detonating preparations, 
but is still employed to some extent in coal- 
mining, and for industrial purposes where 
powerful explosives are not required. As a 
propellant, it has the disadvantage of causing 
the formation of clouds of smoke, since its 
combustion yields solid products. Hence 
modem smokeless powders, with cellulose as 
a base, have superseded gunpowder for pro- 
pelling shot from guns. For other military 
purposes, however, gunpowder is extremely 
useful. It is employed as a bursting charge 
for shrapnel, as an explosive in time fuses, and 
as a primer to ignite smokeless powders. Gun- 
powder also continues to be used in fireworks 
for display purposes. 

Composition and Manufacture. Like the 
early gunpowders, the modern explosive, com- 
monly called black powder , is a mechanical 
mixture of charcoal, sulphur, and saltpeter 
(potassium nitrate) , though some of the cheap- 
er grades are made from Chile saltpeter 
(nitrate of sodium), which itself is a source of 
potassium nitrate. The explosive action of gun- 
powder is an extremely rapid burning, in which 
the oxygen necessary for combustion is supplied 
by the nitrate. 

The process of manufacture is essentially as 
follows: The three ingredients, after careful 
preparation and refining, are brought together 
in a mixing machine. A standard formula 
adopted in English-speaking # countries f re- 
quires the following proportions: saltpeter 
seventy-five per cent, charcoal fifteen per cent, 
and sulphur ten per cent, though there may be 
variations designed to yield a product suitable 
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for special purposes. From the mixing ma- 
chine, the material is taken to a mill where it is 
ground while moist between heavy rollers; it 
is then placed in another machine and reduced 
to a meal. The meal is crushed in a hydraulic 
press, that it may acquire high density, and 
subsequently is broken into grains of the de- 
sired sizes, which are glazed, dried, and blended. 
Glazing breaks off sharp points and fills . up 
pores in the grain, so that the powder acquires 
resistance to moisture and dust. Sometimes 
the grains are molded into cubes or prisms. 
In another process, the charcoal and sulphur 
are ground together and the saltpeter sepa- 
rately. T.B.J. 


Related Subjects. The reader is referred in these 
volumes to the following articles: 


Ammunition 

Blasting 

Charcoal 

Explosives 


Saltpeter 

Shrapnel 

Smokeless Powder 
Sulphur 


GUNPOWDER PLOT, in English history, a 
conspiracy to blow up the Houses of Parlia- 
ment with gunpowder, on November 5, 1605, 
when Ring James I was to preside at the cere- 
monies attending the opening of the sessions. 
The plot originated with a group headed by 
Robert Catesby, Guy Fawkes, and others, who 
resented the hostile attitude of the government 
toward Roman Catholicism. One of the con- 
spirators, wishing to save a friend from the 
general destruction, wrote him a letter warning 
him not to be present at the opening of Parlia- 
ment. This led to the discovery of the plot 
and to the arrest and execution of most of 
those concerned in it. The conspirators, in- 
stead of remedying the condition of the Roman 
Catholics in England, only increased their op- 
pression. For many years an annual festival 
was held on November 5, when it was the 
practice to burn Fawkes in effigy. Guy Fawkes 
Day is still celebrated, in some localities, by 
the setting off of fireworks; and a formal search 
of the vaults beneath the Houses of Parlia- 
ment, just before the opening of a new session, 
is still customary. 

GUNTHER, gun r tur , in Norse mythology. 
See Sigurd; Nibelungenlied. 

GURKHAS. See Nepal. 

GURU GOVIND, organizer of the Sikh 
political state. See Sikhs. 

GUSHER. See Petroleum (Illustration: 
Shooting an Oil Well). 

GUSTAF V (1858- ), also known as 

Gustavos V, king of Sweden. He came to the 
throne in December, 1907, at the death of his 
father, Oscar II. King Gustaf was born in 
the castle at Drottningholm, entered the army 
at the age of seventeen, and studied at the 
University of Upsala. During the years 1878 
and 1879, he spent his time traveling in most 
of the countries of Europe. In 1881 he married 
Victoria, the daughter of the Grand Duke of 



Baden. From 1884 to 1891, he served as 
regent of Norway, during the illness of his 
father, and in 1892 became lieutenant general. 

Several times, during r , 

his father’s absence 
or illness, he acted as 
regent, so he was well 
prepared to assume 
the royal duties when 
he was called to the 
throne. In 1914 King 
Gustaf made a patri- 
otic speech at a mass 
meeting of 40,000 
peasants, in which he 
advocated increased 
armament , thus 
arousing criticism 
among the Liberals 
and Socialists, who 
opposed his militaris- 
tic policy. In the 
World War he sym- 
pathized with Ger- . 
many, and succeeded 

in keeping Sweden king gcsta* v 

neutral. See Sweden 
(Recent History). 

GUSTAVUS, the name borne by four kings 
of Sweden, of whom the second, known as Gus- 
tavus Adolphus, was particularly notable. 


Gustavus I (1496-1560), founder of the royal House 
of Vasa, and king from 1523 to 1560, is commonly 
known as Gustavus Vasa, the name Vasa being 
derived from a device on his coat of arms which 
resembled a vase, tie was the son of Erik Johansson, 
a Swedish nobleman. At the age of eighteen, Gus- 
tavus adopted the cause of the Swedes, who, were 
fighting for independence from Danish rule, and four 
years later he was treacherously carried off by the 
king of Denmark, with five other Swedish hostages, 
and held a prisoner for over a year. 

Eventually he made his escape; taking refuge in the 
Swedish province of Dalecarlia, he roused the peasants 
of that district to resist the oppression of the Danes. 
At the head of the Swedish forces, he won many 
victories, and after the capture of Upsala, was 
proclaimed administrator of the Swedish kingdom. 
Two years later, in 1523, the Swedish Diet declared 
the union of Sweden and Denmark dissolved, and pro- 
claimed Gustavus king. During his reign of forty 
years, Protestantism was established as the state re- 
ligion, and the material prosperity of the country was 
greatly advanced. When he died, Sweden possessed 
a well-supplied treasury, a standing army of 15,000 
men, and a good fleet. 

Gustavus II, better known as Gustavus Adolphus 
(1594-1632), was the celebrated general who turned 
the tide for the Protestants in the Thirty Years’ 
War (which see). He was the grandson of Gustavus 
I, and succeeded his father, Charles IX, in 16 xi, at a 
time when the country was involved in wars with 
Denmark, Russia, and Poland. In bringing these 
wars to a conclusion, he won large tracts of territory 
for Sweden, made his armies the most efficient in 
Europe, and won for himself the title “Lion of the 
North.” 
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Peace was declared in 1629, and the next year, at 
the head of an army of 13,000, Gustavus invaded 
Germany, -where the Protestants w T ere facing defeat 
in the Thirty Years’ War. In 1631 he defeated a 
Catholic army under Tilly at Breitenfeld, and the 
following year overwhelmed the forces of Wallen- 
stein (which see) at Liitzen (see Lutzen, Battles of). 
In this great battle he himself was mortally wounded, 
but he had saved the cause of Protestantism in Ger- 
many. A noble monument now marks the spot where 
he died. During the brief periods when Sweden was at 
peace, Gustavus Adolphus devoted himself to the 
development of his country’s commerce and manu- 
factures, and it was due to him that the Scandinavian 
kingdom attained a supreme position among the 
nations of the North. 

Gustavus III (1746-1792) ascended the throne in 
1771, at a time when the country was harassed by the 
rivalry of political parties and by the misrule of the 
nobles. The sovereign at this period was merely a 
figurehead. Gustavus recovered the powers his pre- 
decessors had lost, by forcing the Diet to accept a new 
Constitution, but his reign was not distinguished in 
other respects. A war with Russia, begun in 1788, 
resulted in nothing to his advantage. Four years 
later, he was shot at a masked ball through a con- 
spiracy of the nobles, who were jealous of the powers 
which he had gained. Gustavus III was a dramatist 
and poet of considerable ability. 

Gustavus IV (1778-1837), also known as Gustavus 
Adolphus, was the son of Gustavus III, whom he 
succeeded in 1792. He began his personal rule upon 
reaching legal age in 1800. His reign was a series of 
follies, the outcome of his hatred of Napoleon. In 
1807 the French wrested from the Swedes their last 
possessions in Germany, and in 1808 the king involved 
Sweden in a disastrous war with Russia, which was 
then an ally of France. This event came about 
through the opening of his ports to English vessels, 


GUTENBERG, goo r ten behrK, Johannes 
(1400-1468), the inventor of the art of printing 
with movable type. By his device the letters 
were separated and 
movable blocks were 
used for the first 
time; previously, all 
printing had been 
done with solid 
blocks upon which 
words were engraved. 

The inventor’s name 
originally was Jo- 
hann Henne Gens- 
fleisch, but he took 
his mother’s name so 
that it should not be- 
come extinct. 

It is said that the 
contemplation of a 
wine press gave Gu- , 
tenberg his first no- j 
tion of a machine j 
for printing. To 
bring his invention J0HANNES gutenberg 

to a successful point, Gutenberg was obliged 
to borrow money from Johann Faust, or Fust, 
a goldsmith and money-lender. After five 
years, Faust sued for the money which he had 
advanced for carrying on the business, and ob- 
tained possession of the printing outfit. He 
and his son-in-law, Peter Schoffer, claimed 
credit for the invention, but Johann Schoffer, 
son of the latter, states in the preface of a vol- 
ume published in 1505 that — 


which Napoleon was 
trying to prevent (see 
Continental Sys- 
tem). As a result, 
Finland was lost to 
Sweden, and the ex- 
asperated Swedish 
nobles rose in revolt. 
In May, 1809, Gus- 
tavus was formally 
deposed by the Diet, 
and the Duke of Sud- 
ermania was chosen 
king as Charles XIII. 
See Sweden (His- 
tory). 

GUSTAVUS 
ADOLPHUS. See 
Sweden (History) ; 
Gustavus (IV) ; 
Thirty Years’ 
War. 

GUSTAV US 



The admirable art 
of printing was in- 
vented in Mainz in 
1450 by the ingenious 
Johann Gutenberg, 
and was subsequently 
improved and handed 
down to posterity by 
the capital and labor 
of Johann Faust and 
Peter Schoffer. 

Gutenberg was 
born in Mainz in 
1400, of a noble 
family, but left his 
native city in 1420 
on account of polit- 
ical controversies. 
He was employed 
on mechanical 
works in Strass- 
burg until 1448, 
when he returned 


ADOLPHUS the gutenberg press to Mainz, and two 

COLLEGE, a This first printer to use movable type is exhibiting a proofsheet years later formed 
school at, St. Peter, to a friend. The year is 1450. the hapless part- 

Minn. See article Minnesota (Education.) nership with Johann Faust. The earliest 
GUSTAVUS VASA. See Sweden (History) ; book issued from the press was the 42-line 

Gustavus (I). T Bible, commonly known as the “Mazarin 
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Bible.” He also printed several other reli- 
gious books. 

In 1465 Gutenberg was honored by the Arch- 
bishop Adolphus by a mark of distinction to 
which his genius and labor entitled him. He 
was admitted among the nobility of the court 
of the archbishop, and was given a pension. 
Statues have been erected in his honor, promi- 
nent among w T hich is one by Thorwaldsen, 
erected in 1837 in Mainz. See Printing. 

GUTHRIE, Qkla. See Oklahoma (back of 
map). 

GUTHRIE, Samuel, an American, one of 
the three discoverers of chloroform (which see). 

GUTHRUM. See Alfred the Great. 

GUTTA-PERCHA, a milky juice obtained 
from various trees of the sapodilla family that 
grow in the Malay Peninsula and neighboring 
regions, but chiefly from Palaquiwn gutta. 
When dried, this substance has many uses 
similar to the applications of rubber. Like 
rubber it is flexible and extensible, that is, 
capable of being drawn out to great length, but 
differs from rubber in not regaining its shape, 
as it possesses little elasticity. Gutta-percha 
has very great cohesive power, and is soluble in 
chloroform, turpentine, and naphtha, but not 
in water. It is chiefly used as a covering for 
electric wires, since it has great insulating 
power. It is also employed in making con- 
tainers for acids, coverings for golf balls, 
surgical bandages, casts, and teeth mountings. 



HOW TREES ARE TAPPED 

The method is like that employed in the tapping of 
rubber trees. 

Formerly, it was the sole insulating material 
for submarine cables, but rubber has replaced 
it for this purpose. 

Gutta-percha is now obtained from the trees 
by a process of tapping, similar to that em- 


ployed in the rubber industry (see Rubber 
and Rubber Manufacture). Formerly, the 
trees were cut dowm and the bark stripped 



GUTTA-PERCHA 

Branch of tree, with leaves, flowers, and buds. 

from the trunks, a method that in time 
would have destroyed all the gutta-percha 
forests. g.m.s. 

GUY FAWKES DAY. See Fawkes, Guy; 
Gunpowder Plot. 

GUYOT, g&' yo } Arnold (1807-1884), a 
Swiss- American of high rank as a geographer 
and geologist, was born near Neuchatel, 
Switzerland, and educated at the College of 
Neuchatel and the University of Berlin. He 
took part with Agassiz in Alpine investigations, 
and later became professor of history and phys- 
ical geography in the Academy of Neuchitel. 
In 1848 he settled in Cambridge, Mass., and 
gave a series of lectures in New England, which 
he afterward published under the title Earth and 
Man . Guyot did much valuable work for the 
Smithsonian Institution in connection with 
meteorological science, which in 1855 earned 
him appointment as professor of geology and 
physical geography at Princeton. Here he 
remained until his death. He was the author 
of widely used textbooks on geography, and 
of a series of wall maps. 

GUYOT, Mount. See North Carolina 
(T he Land); Appalachian Mountains. 

GWYN, Nell (Gwynn, or Gwin; Eleanor, 
or Nell), was probably born in 1650 in some 
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London alley. She sold oranges in the vicinity 
of Drury Lane Theater, and later went on the 
stage. Many of Dryden’s plays were written 
expressly for her. Her beauty, good nature, 
and dramatic talents soon won the heart of 
the populace, especially those chafing under 
the restraints of Puritanism. She attracted 
the attention of Charles II, and although she 
gained a scandalous influence over him, she 
was wise enough not to interfere in affairs of 
state. She is mentioned by Sir Walter Scott 
in Peveril of the Peak. Nell, or “Poor Nellie, 5 ’ 
as the king sometimes spoke of her, died in 
1687. 

GYMNASIUM," jim na ' zih um , a room or 
building devoted to instruction and practice in 
physical training, and usually provided with 
special apparatus. The apparatus used generally 
includes horizontal bars, parallel bars, flying 
rings, vaulting horses, poles, and ladders — 
both swinging and stationary — trapezes, mat- 
tresses, Indian clubs and dumb-bells, elastic 
exercisers, striking bags, rowing machines, etc.; 
also the simple devices needed for playing 
basket ball, indoor baseball and similar games 
of action. Good results, however, can be se- 
cured through right use of a gymnasium, even 
without elaborate or expensive equipment. 
The important thing is the exercise itself. 

It is a matter of note that modern educators 
consider bodily development an essential part 
of education. Gymnasiums are now common 
in connection with public schools, and usually 
have trained teachers in charge. It is custom- 
ary for cities to lay out open areas, particu- 
larly in the congested districts, and equip 
them as outdoor gynmasiums for the use of 
neighborhood children, providing such simple 
apparatus as swings, slides, rings, seesaws, tra- 
pezes, bars, and the like. 

Among the best-known gymnasiums of the 
United States are those connected with the 
universities of Syracuse, California, Princeton, 
Yale, Harvard and Dartmouth. Up to the 
present time, Patten Gymnasium of Northwest- 
ern University, Evanston, 111 ., is probably the 
most completely equipped university gymna- 
sium in the world, having been built at a cost of 
$300,000. Various private gymnasiums are 
conducted by societies and individuals, where 
one may secure instruction and practice on 
payment of certain fees. For structures de- 
signed for outdoor exercises, participated in 
by students collectively, see Stadium. 

What It Means in Germany. In Germany the 
word gymnasium has a totally different meaning; 
there it is applied to the class of schools correspond- 
ing to the college-preparatory schools of the United 
States and Canada. In them the higher branches of 
literature and science are taught, and students must 
pass a severe examination before being admitted to 
the university. The German gymnasium is therefore 
a school for mental exercise , while the American gym- 


nasium is a school for physical exercise. See Ger- 
maxy (Social Conditions: Education). 

Derivation. The world gymnasium comes from a 
Greek term meaning naked , which was applied in 
ancient Greece to public places set aside for athletic 
sports. According to the custom, the boys and young 
men of those times wore no clothes when taking part 
in their games, in order that there might be perfect 
freedom of action. 

GYMNASTICS, jim nas' tiks , formal exer- 
cises for strengthening the different parts of 
the body and promoting health. Such exer- 
cises include club-swinging, to develop the 
muscles of the arms, wrists, back, and shoulders; 
bending exercises, for the benefit of the waist, 
hip, and abdominal muscles; running exercises, 
and the like. Gymnastic exercises, or the 
general and harmonious training of the physical 
organism, may be summarized in the general 
term physical culture . Some authorities use as 
a synonymous term physical education. For a 
detailed discussion of gymnastic exercises, with 
appropriate illustrations, see the article Physi- 
cal Culture. 

GYMNOSPERMS, jim r no spurmz. Botan- 
ists group all seed -bearing plants into two 
main divisions — those with no seed cases, 
that is, with exposed seeds, and those whose 
seeds are enclosed in a husk, pod, or other 
covering. The former are gymnosperms ; the 
latter, angiosperms. All of the gymnosperms, 
embracing over 400 living species, are trees 
and shrubs. Most of them are evergreens 
and cone-bearing trees, such as pines and firs, 
and from them come many valuable products, 
including tar, rosin, turpentine, and timber. 
Cycads and the ginkgo are other gymnosperms. 
Since pollination of this class of plants is taken 
care of by the wind, they do not bear bright- 
colored flowers to attract insects. The ex- 
posed seeds of the pine can be seen between 
the scales of a cone, when the ripened seeds 
are ready to escape. b.m.d. 

Derivation. Gymnosperm is from two Greek words 
meaning naked and seed. 

Related Subjects. The reader is referred in these 
volumes to the following articles* 

Angiosperms Evergreen 

Botany (Classification) Ginkgo 

Cone-Bearing Trees Pollen and Pollination 

Cycads Seeds 

GYPSUM, jip' sum , is the source of plaster 
of Paris and alabaster (both of which see). 
It is a mineral compound of lime and sulphuric 
acid. Gypsum is found in large beds which 
are supposed to have been formed by the 
evaporation of water containing it in solution. 
It is usually white or yellowish-white, and is 
so soft that it can be scratched with the finger 
nail. Sometimes, a crystallized transparent 
variety known as selenite is found. Crystals 
are often long and tapering, and usually are 
arranged in star-shaped groups. 
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A GYPSY HOME IN HUNGARY 

Many people invest the gypsy with the glamour of romance. There is decidedly an absence of the romantic 
in this realistic picture of home life among these wanderers in Europe. The few American gypsies live usually 

in their wagons and automobiles. 


When heated, gypsum is changed by a loss 
of three-fourths of its water to the fine, white 
powder known as plaster of Paris. This, when 
mixed with water and exposed to the air, 
hardens quickly, and is valuable for making 
all sorts of casts. It is most extensively used, 
however, for making the “putty coat” em- 
ployed in finishing plastered walls in buildings, 
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and is sometimes employed as a cement. 
Ground gypsum is sometimes used as a fertil- 
izer on soils needing lime, though it is being 


supplanted in many localities by commercial 
preparations or ground limestone. Most of 
the “hard” water from springs and wells 
contains gypsum in solution. When the water 
is boiled, some of the gypsum collects on the 
sides and bottom of the vessel, forming a 
white crust. 

Gypsum is obtained in the United States 
chiefly in New York, Iowa, Michigan, Ohio, 
Texas, and Oklahoma; in Canada it is pro- 
duced in Nova Scotia and New Brunswick. 
Both provinces export it to the United 
States. a.n.w. 

Chemical Formula. The formula for crystals of 
gypsum is CaS0 4 . 2H 2 0. This represents a combina- 
tion of one molecule of Ca$0 4 with two molecules of 
water, H 2 0. The first part of the formula indicates 
one atom of calcium, one of sulphur, and four atoms 
of oxygen. A molecule of water contains two atoms 
of hydrogen and one atom of oxygen. 

GYPSY, jip' sie . A wealth of romance 
centers about this picturesque wandering 
race. Living in the midst of civilization, they 
are not a part of it, but maintain their own 
customs, racial characteristics, and language. 
Though they are without a definite history or 
a literature of their own, their wanderings 
have been traced from the Far East to every 
civilized country on the globe. 
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If you have ever seen a band of gypsies 
traveling or in camp, you have probably been 
impressed by the brightness of the colors in 
their dress and equipment, and by the neglect 
of cleanliness, which contrasts strangely with 
their gaudy ornamentation. The origin of 
the Romani , as they call themselves, is un- 
known, but they are generally supposed to be 
the descendants of an obscure Hindu tribe. 
They reached Europe, in their migration, near 
the beginning of the fourteenth century, 
and arrived in England two centuries later. 
In appearance, the full-blooded gypsy, though 
rather undersized, is often very attractive, 
with regular features, olive skin, very black 
hair, dark and expressive eyes, and extremely 
white teeth. These physical characteristics 
are as marked as are those of the Jewish people. 
Both men and women lose their good looks 
early. 

As a race the gypsies are long-lived; it is not 
unusual to see among them men and women 
of very advanced age who are still robust and 
vigorous. Their religious system, if one exists, 
is very vague, but traces of various forms of 
paganism are to be found in some of their 
customs and superstitions. In fancy, they 
people every wood and stream with spirits 
whose influence must be sought and whose 
wrath must be appeased by various rites and 
charms. The gypsies pursue different wander- 
ing occupations, such as basket-making, black- 
smithing, tinkering, etc. Horse-trading, before 
the universality of the automobile, was one 
of the favorite activities of the men. The 


women tell “fortunes.” In Russia, Poland, 
and especially in Hungary, they are noted 
musicians, their melodies often figuring in 
popular light operas, as in The Bohemian Girl , 
whose “Gypsy Chorus” is remarkably tuneful. 

There are probably 700,000 gypsies in 
Europe; Asia has thousands of them; they are 
found in North Africa, the United States, and 
have even entered Australia. Modem gypsies 
are without the romance credited to them by 
tradition and fiction; in carelessness of attire 
and general lack of grooming, they rank with 
the vagrant classes, and are regarded with 
disfavor. In America they are sometimes 
seen traveling in small automobiles. c.w. 

GYPSY MOTH, in the caterpillar stage, a 
destructive pest of forest, shade, and fruit 
trees. It was introduced into Massachusetts 
from Europe in 1869, by a French scientist 
who was experimenting with silk moths. A 
few specimens escaped from his breeding cages, 
and among them were gypsy moths. Between 
1890 and 1900, a sum reaching $1,000,000 was 
expended by the state of Massachusetts in 
fighting the caterpillars, which were then 
stripping vast numbers of trees of their foliage. 
Only by unrelenting warfare can the pest be 
kept under control. 

The name of the moth refers to the olive- 
brown color of the male, a slender creature 
with black-marked wings that have a spread 
of one and one-half inches. The female is 
white or buff-colored, and her well-developed 
wings have a reach of two inches or more. 
Yet the female never flies. A spring brood of 
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FIG. I 

Explanation of the principles of the Gyroscope. 


caterpillars hatches from eggs that were laid 
the preceding August. The larvae are hairy, 
brownish-yellow, and black-headed, and when 
full grown are two to three inches long. Most 
of their depredation is done at night, as they 
hide by day. In midsummer the caterpillars 
go to sheltered places and spin loose cocoons, 
and after pupating for two weeks, emerge as 
winged insects. The female moths lay their 
masses of tiny eggs — 400 to 800 in a cluster — 
on tree trunks, rocks, and fences; the egg 
clusters remain through the winter unharmed 
by wind or weather. 

An effective way to fight the gypsy moth is 
to collect and burn the egg clusters. A fire 
run over the ground will not always kill the 
eggs, however. Burning them in a stove is the 
surest way. The eggs can also be killed by 
applying the following mixture to the masses: 
creosote oil, 50 per cent; carbolic acid, 20 per 
cent; spirits of turpentine, 20 per cent; and 
10 per cent of coal tar to color the mixture, to 
show which clusters have been treated. 

Large numbers of caterpillars can be caught 
by banding infested trees with burlap or other 
coarse cloth. Since the caterpillars hide during 


the day, many will choose the fold of the band 
as shelter; they can then be removed and 
killed. Spraying trees with arsenate of lead, 
using ten pounds to one hundred gallons of 
water, will destroy them if the work is done in 
May and June, while the creatures are still 
young. The United States Department of 
Agriculture is also using parasitic insects that 
prey on these pests. w.j.s. 

Classification. The gypsy moth belongs to the 
family of tussock moths, Lymantriidae (see Tussock 
Moth). Its scientific name is Porthetria dispar. 

Related Subjects. The reader is referred in these 
volumes to the following articles: 

Caterpillar Insect 

Cocoon Moth 

GYROSCOPE, ji' ro skope , a mechanical ap- 
paratus that demonstrates the principles of 
rotation and equilibrium of bodies in motion, 
the center of gravity, and centrifugal force. 
In form, a gyroscope consists of a circular disk 
with^ a heavy rim. It is mounted upon an 
axis in such a way that it can revolve with the 
least possible resistance. In turn, this axis 
is also mounted in a direction at right angles 
to that of the disk. 
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Fig. 1 illustrates the gyroscope in its simplest 
form. The wheel is heavy and firmly secured 
to its shaft. The outer ring is equipped with 
bearings carrying the shaft and allowing it to 
turn freely. This arrangement of simple parts 
exhibits none of the characteristic features of 
the gyroscope until the wheel is made to 
rotate. Then some of the seemingly impossible 
things of which the machine is capable become 
apparent. So long as the wheel is kept in 
rapid motion, the gyroscope resists any change 
in the wheel’s plane of rotation with a force 
many times greater than the weight of the 
whole apparatus. This resistance to change in- 
creases with an increase in the speed of ro- 
tation. The “plane of rotation” in this case 
is an imaginary surface at right angles to the 
shaft and passing through the center of the 
wheel. This resistance to changing its plane 
of rotation is the essential characteristic of the 
gyroscope. 

The gyroscope was discovered in 1832, but 
until recent years was little more than a scien- 
tific curiosity. It has now come into con- 
siderable use; the most important of its 
practical applications are the following: 

As a stabilizer for ships, to reduce rolling in a rough 
sea; 

As a substitute for the magnetic compass; 

As a stabilizer for automatically balancing air- 
planes; 

As a balancing device for monorail cars, and, in a 
developing field, for two-wheeled automobiles, the 
wheels being arranged as in a bicycle. 

The Gyroscope as a Toy. Gyroscopes in sev- 
eral sizes can generally be bought in toy shops. 
Usually an instruction book is given to each 
purchaser, telling how to make the gyroscope 
“walk a tight-rope,” balance itself on the edge 
of a tumbler, spin at the end of a string, etc. 



(a) 


(FIG. 2) ON SHIPBOARD 
Gyroscope; (5) lower deck. 


Ship Stabilizer. The gyroscope has been 
successfully used to reduce in some degree the 
rolling of ships at sea. Fig. 2 shows the gen- 
eral arrange- 
ment and loca- 
tion of the gy- 
roscope when 
used for this 
purpose. The 
supporting 
frame is firmly 
secured to the 
ship’s hull and 
the wheel is ro- 
tated by an elec- 
tric motor, as in 
all gyroscopes for practical use. The weight 
of a gyroscope for this purpose should be about 
Jdoo of the ship’s displacement. 

Gyroscopic Compass. In this form of com- 
pass, the gyroscope wheel rotates on a horizon- 
tal shaft. It spins in the same direction as the 
rotation of the earth, and so long as the power 
is operative, the spinning direction continues 
to be east and west. The advantage of this 
compass is that it is free from magnetic dis- 
turbances. A master compass and the required 
number of repeaters form the apparatus on 
large ships. 

Airplane Stabilizer. Gyroscopes used for 
this purpose are mounted in the center of the 
airplane (from left to right), and operate in 
two ways. One method is to use the resisting 
power of the gyroscope to overcome any tend- 
ency toward tipping. The other is to use a 
smaller and lighter wheel connected to a series 
of levers that move small balancing vanes at 
the ends of the wings. 

GYROSCOPIC, ji ro shop' ik, COMPASS. 
See Gyroscope. 
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H, the eighth letter in the English alphabet, 
the so-called aspirate , or breathing , letter. In the 
Phoenician, from which, like practically all the 
English letters, it was derived, its name meant 
look! or see! and naturally the object chosen to 
represent it was that through which one looks — a 
window. When the Greeks took over this letter, they gave it a new value, making it repre- 
sent a vowel sound, and the English H is thus more closely related to the original Phoenician 
than to the intermediate Greek. 

H has but one value in English, though in some words it is emphasized more than in 
others. In bush, for instance, it is more distinctly sounded than in history , while in some 
words, as honor , it is silent. Very frequently, it is joined with other consonants to form 
digraphs, which represent sounds that no single letter stands for. Thus th, sh, and ch are 
really necessary combinations. In other instances, however, the digraph represents a 
sound which is as well indicated by some single letter. Rheumatism could be pronounced 
as well without the h , while trough , dough , trophy , and laugh might be more simply spelled. 
In fact, h is one of the letters over which the advocates of simplified spelling have been 
most concerned; they think it should be eliminated from many words. 




HAAKON, haw' kohn , VII (1872- ), king 

of Norway, assumed the crown upon the invi- 
tation of the Storthing in 1905, after the sepa- 
ration of Norway from Sweden. He was Prince 
Karl, the second son 
of Frederick VIII of 
Denmark. After at- 
tending the Danish 
Naval Academy, he 
served for some time 
as an officer in the 
navy. His love for 
and knowledge of the 
sea have made him 
very popular among 
the people of his 
adopted nation, who 
are descendants of 
the old Vikings. In 
1896 he married 
Princess Maud, the 
youngest daughter of 
Edward VII of Eng- 
land. Their only son, 

Olaf, born in 1903, is 
the heir-apparent to the crown. The Nor- 
wegian people highly approved the choice of 
the Storthing in its selection of their king, and 


he was crowned in the historic cathedral at 
Trondhjem. 

When Haakon VII came to the throne, he 
adopted the name which was borne by six 
Norwegian kings in the Middle Ages. Their 
reigns are of little importance, except that of 
Haakon IV, or “the Old,” who is remembered 
because he added Greenland and Iceland to 
his realm. See N orway (History) . 

HAARLEM, hahr ' lem . See Netherlands, 
The (The Cities). 

HABAKKUK, hah bak ' uk, or hob' a kuk, a 
short book of the Old Testament, named after 
its author, the eighth of the minor Hebrew 
prophets and one of the tribe of Levi. Al- 
though not dated, the book was evidently a 
production of the Chaldean period, about 600 
b.c., during the early part of jehoiakinPs reign. 
In the book, which is a poem as well as a 
prophecy, Habakkuk complains to God because 
he fears that the innocent will suffer as well 
as the guilty, but God tells him that the just 
shall be saved by faith. The destruction of the 
Babylonian Empire is foretold, and the latter 
part is a beautiful song of prayer and praise 
expressing the quiet confidence of faith in God 
and in His goodness. 

HABANA, hah bak r nah. See Havana. 
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HABEAS CORPUS, ha r be as kor f pus , Writ 
of, a term incorporated in the English language 
from the Latin, and meaning, in substance, 
you are commanded to have the body. It com- 
pels the proper authority to produce a person 
in court at a time named, not for trial, but to 
determine whether there exists sufficient cause 
for his detention. The writ of habeas corpus 
is called “the great writ of personal liberty,” 
because it makes unjust imprisonment or 
wrongful detention almost impossible. The 
writ is issued by a court at the request of some 
friend of a person accused of crime and held 
prisoner, and commands his custodian to 
bring him before the court, where his claims 
may be heard and judged. To obtain a writ 
of habeas corpus , it is only necessary to observe 
legal formalities in presenting the request to 
the court, for except in times of public danger, 
the right of any person to secure this writ can- 
not be denied. The foundation of the present 
form of habeas corpus in all English-speaking 
nations was laid in England’s Magna Charta 
(which see), and the American and Canadian 
writs are an adaptation of the English form. 

The application of this writ is very liberal. 
Besides its common uses, as named above, 
cases have been heard where it was invoked to 
solve domestic wrongs, as when a wife is held 
captive and maltreated by her husband, and 
where a child of divorced parents has been held 
by one parent longer than the time allowed by 
the court. 

HABXCHTSBURG, hah' bikts boorK . See 
Hapsburg, House of. 

HABIT. “Sow an act,” says an old proverb, 
“reap a habit; sow a habit, reap a character.” 
Another popular saying declares that “Habit 
is second nature.” These statements do not 
overemphasize the part played by habit in the 
life of the ordinary human being. A habit, by 
definition, is a fixed tendency to perform cer- 
tain acts in a certain way — a tendency so strong 
that it is beyond the jurisdiction of the will and 
sometimes beyond that of consciousness. 

How Habits Are Formed. Most habits, to 
be sure, originate in conscious acts, but every 
time the act is performed, it becomes easier 
and simpler, until in time it ceases to need at- 
tention. When a baby is first given a spoon 
and allowed to feed himself, every act is a 
conscious one. He picks up the spoon, care- 
fully turns it right side up, takes up the food 
with it, and guides it as accurately as may be 
to his mouth. But not a very long time elapses 
before the whole business of eating becomes 
habitual, and, in a manner, takes care of itself. 

Listen to a child practicing her music lesson. 
With her eyes first on the printed page, then 
on the keyboard, she carefully picks out each 
note, and as carefully chooses its counterpart on 
the piano. But hear the same child years later. 
Apparently, the brain says to the fingers, “Play 


the Paderewski Minuet and they play, quite 
without guidance from the brain; for the per- 
former can carry on a conversation and not 
seriously interfere with her playing, for it has 
now become habitual. 

How Accounted For. This is the psycho- 
logical, or mind, phase of habit, but in the end 
it must work back to physiological, or bodily, 
processes. The general tendency of these scien- 
tists know, though they cannot describe just 
what really happens. Everyone has watched a 
little stream flowing down a hillside in its 
rather deep-cut channel. There must have 
been a time, long ago, when there was no 
stream bed — when the first drops of water 
found their way down the hill, flowing around 
a stone here, slipping through a sandy spot 
there, but always choosing the easiest path, 
the line of least resistance. Next time the 
snow melted on the hilltop and the water 
began to run down, that same path was just 
a little easier because it had been traveled 
before; and each time, this became more and 
more noticeable. Finally, following the route 
of the first tiny trickle, there appeared the 
actual stream bed, deep-carved in the rock. 

It is in some such way that habits are 
formed, though the making cannot be watched 
so clearly. An action is performed once, and 
somewhere in the complex nervous system it 
leaves its tiny record. Next time the same 
action is performed, the record becomes a little 
clearer and more definite, until, finally, the 
action, so to speak, performs itself whenever 
the proper stimulus is given. To be sure, no 
one has ever seen these tracks which actions 
record on the nervous system, but they prove 
their existence positively. 

Importance of Habits. Is habit, on the 
whole, a good or a bad thing? Suppose a man 
had to put his whole attention on every detail 
of everything undertaken; how much would he 
accomplish? The writer would be so occupied 
in seeing that his letters were correctly made 
that his brain could not concentrate upon orig- 
inal thoughts; the piano-player so busy glanc- 
ing from music to keyboard and back again 
that the music produced would be a series of 
jerky sounds; the walker so interested in keep- 
ing his feet on the pathway that he would 
have no eyes for the beauties around him. As 
it is, the brain turns many of these simple 
functions over to the lower nervous centers, 
and is thus free to occupy itself with worthier 
things. Conscious attention, long continued, is 
a very fatiguing thing, and the more acts that 
can be performed habitually or unconsciously, 
the smaller the mental demand. 

For instance, if a man who has daily work 
to do has to rouse himself and force himself 
to rise every morning; if he has to drive him- 
self to his work each day, consciously bringing 
his attention to bear on it, he is using up a 
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great store of energy which might be expended 
in making his work more efficient. Indeed , 
nothing is a greater help to the worker in any 
field than the formation of habits which make 
the detail work as nearly automatic as possible. 

As the right sort of habits may be most help- 
ful, the wrong sort can certainly hinder. Most 
conspicuous of all — sometimes almost the only 
sort of habits to which the name is applied — 
are such habits as those which result from the 
craving for drugs or for alcohol; habits which 
originate in a bodily demand, and become in 
time so strong that the will cannot control 
them. But there are other habits which are 
little less harmful — nervous habits, which ex- 
pend energy unnecessarily; habits of covetous- 
ness, or of bodily or mental sloth. Childhood 
and youth are the time of habit-forming — the 
old man is little more than a bundle of habits; 
and no one phase in the training of children is 
more important than that they shall be assisted 
in the forming of right habits (see following 
article). Ovid, a poet of ancient Rome, voiced 
a truth which never will change: 

111 habits gather by unseen degrees 

As brooks make rivers, rivers run to seas. c.E.S. 

HABITS IN CHILDHOOD, Troublesome. 
Two things are true about habits of all kinds. 
First, we do not inherit habits; we cultivate 
them. Second, our mental and physical con- 
dition throughout life is largely the result of 
the type of habits we have acquired during 
early childhood. Habits are nothing more nor 
less than constantly repeated actions. We 
cultivate a habit by doing something over and 
over again until it becomes a fixed part of our- 
selves. The habitual practice of some action 
makes it so automatic that we may become 
wholly unconscious of it, as in the case of 
walking or other common body movements. If 
we once realize that every habit must have a 
beginning, and that the majority of our habits 
begin during the earliest years of life, it is easy 
to understand the importance of the right habit 
formation during these impressionable years. 

[It is not the purpose of this article to discuss the way 
in which good mental and behavioristic habits may be 
acquired. That important subject will be treated at length 
in other parts of these volumes. The present concern is 
with bad habits of a physical type that so definitely affect 
health.] 

Training for Good Habits. The basis of all 
habit formation, whether good or bad, is 
regularity and repetition. From the moment 
of birth, the habits of all children are largely 
determined by the routine of the environment. 
These environmental conditions are the re- 
sponsibility of the parents and nurse during 
the first few years that are now known by the 
term, the pre-school age. Our goal, then, is the 
formation of good health habits during these 
immensely important first five years of life. 
The cultivation of habits begins soon after 


birth. A baby will learn at an incredibly early 
age that he can get what he wants if he cries 
for it, and there can be small wonder if he 
uses this knowledge to achieve his purpose. 
He also learns that this cry will attract atten- 
tion to him, and that he may easily become 
the center of interest by the use of this simple 
method. If he is fed at night at any time in 
addition to his stated feeding, he knows that 
he can get this additional feeding the next 
night if he makes his demands known. He 
wishes regularity on his own terms, and unless 
a serious effort is made to turn this desire 
into directions best suited to his health, both 
mental and physical, he can, and will, build 
up a series of bad habits that will affect him 
throughout life. 

Training for good habits should begin before 
bad habits have been established, and this 
means attention to all the details of healthful 
living. Positive health habits will prevent the 
dreaded manifestation of wrong tendencies. 
Children under five are innately willing to be 
guided; if we fail to lead them in the right 
direction, the fault is ours and not theirs. It 
is far easier to prevent bad habits than it is to 
correct them, once they occur. This holds true 
no less of the good habits of eating, sleeping, 
exercise, digestion, bowel movements, cleanli- 
ness, and care of the teeth, than it does of the 
more noticed wrong habits of thumb-sucking, 
nail-biting, and other troublesome manners of 
childhood. A regular routine of wholesome 
living will start any child on the right road to 
health; lack of such a routine will breed a 
plague of bad habits. 

Regularity in Activities. As the first im- 
portant step toward health, regular hours of 
feeding, sleeping, play, and exercise are essen- 
tial from the time of birth. Once fixed, they 
should never be deviated from until the baby’s 
growth makes such a change necessary, and 
then the only alteration should be a change in 
schedule; the regularity of time must continue. 
The baby who is always fed when he cries will 
always cry to be fed, but the baby who has his 
food at set and regular intervals will adjust 
his appetite and desire for food to the time 
when it is due. Sleep is a matter of habit from 
the time of birth, and once the habit is estab- 
lished, it will continue as a normal incident of 
life. The baby who is trained to a regular 
routine in these matters that are essential for 
health, and whose good health habits continue 
during early childhood, will have little or no 
opportunity to show any wrong tendencies. 
Such a routine does not stifle individuality, for 
it leaves plenty of time for wholesome activity 
and that essential mothering that every baby 
and little child must have if it is to thrive. 

Many mothers who are careful to an extreme 
in giving their babies the right environment and 
care wiH let this lapse as soon as babyhood is 
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past. The formative and important years that 
lie between infancy and the school age have 
well been called “the neglected age.” These 
are the years when bad habit formation comes 
almost unawares, and the time when good 
habits are readily cultivated. Granted, then, 
that regularity and routine have been learned 
and applied in the right way, the prevention 
of bad habits is practically assured. s .j.b. 


Related Subjects. Parents who desire to explore further 
into the problems confronting them in rearing children are 
referred to the following articles: 


Anger in Childhood 
Character Training 
Child 

Dishonesty in Childhood 
Fatigue and Nervousness 
in Children 


Heredity (Inheritance of In- 
tellectual and Moral 
Traits) 

Mental Conflict, a Cause of 
Misconduct 


HABIT SPASMS. See Education (Hygiene 
of Education) . 

HABSBURG, hahbs' boorK. See Hapsburg, 
House of. 

HACKBERRY. See Nettle Tree. 

HACKENSACK, N. J. See New Jersey 
(back of map) . 

HACKENSACK RIVER. See New Jersey 
(Rivers and Lakes). 

HACKETT, Charles (1887- ), an oper- 

atic tenor who is widely known in three conti- 
nents. He was born in Worcester, Mass., and 
was educated in a local high school, beginning 
his musical career by singing in the high-school 
glee club. When only nineteen, he sang in con- 
cert with Nordica, 
at Providence, R. I. 

Subsequently, he 
sang the tenor role in 
Verdi’s Requiem 
Mass, in New York, 
with Alma Gluck, 

Louise Homer, and 
Herbert Wither- 
spoon. After study- 
ing in Florence, Italy, 

Hackett made his 
debut in Mignon in 
Genoa, in 1915, and 
afterward made four- 
teen appearances at 
La Scala, Milan’s 
great opera house. 

After completing 
successful tours in Europe and South America, 
he joined the Metropolitan Opera Company 
of New York, but since 1923 has been a member 
of the Chicago Civic Opera Company. He 
has a voice of great sweetness, and marked 
dramatic gifts that are especially effective in 
the lighter operatic roles, such as that of Romeo 
in Romeo and Juliet . 

HACKETT, James Keteltas (1869-1926), 
an American actor and manager, who, at the 
age of twenty-four, became a leading man in 
New York, the youngest in the stage history of 
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that city. He was bom on Wolfe Island, Ont., 
the son of an American comedian, and after 
graduation from the 
New r York, studied 
at the New York 
Law School. In 1897 
he married an ac- 
tress, Mary Manner- 
ing, and appeared 
with her in various 
successful plays. 

Later, he became 
one of the few inde- 
pendent managers 
in the United States, 
producing Samson , 

The Grain of Dust , 
and several operatic 
plays. After being 
divorced from Miss 
Mannering, he mar- 
ried Beatrice M. Beckley of London, in 1911. 
Three years afterward, on the death of an 
aunt, he received an estate valued at about 
one million dollars. The last years of his life 
were spent in Paris. 

His Plays. Under the management of Daniel 
Frohman, his greatest successes were in The Prisoner 
of Zenda , its sequel, Rupert of Hentzau, and The 
Pride of Jennico . In later years, he became known 
for his Shakespearean characterizations, notably 
Macbeth and Othello. 

HACKMATACK. See Larch. 

HADDOCK, had ' ok, an important species 
of food fish belonging to the same family as 
the cod (which see). The chief haddock fish- 
ing grounds are the American Atlantic waters 
between Cape Hatteras and the Straits of Belle 
Isle, and European waters from Iceland to 
France. Haddock are found in greatest num- 
bers in the North Sea and around the British 
Isles, and, in summer, along the coast of Massa- 
chusetts. The haddock differs from the cod 
in the following particulars: It has a con- 
spicuous black line running from head to tail; 
it possesses a smaller mouth than the cod, and 
a longer first fin on the back. Haddock are also 
smaller, with an average weight of three to 
four pounds, and a maximum of seventeen 
pounds. Haddock swim in large schools and 
feed on the bottom of the sea, while cod take the 
bait when it is somewhat above the ocean floor. 
Salted menhaden and stale clams are the most 
tempting bait for haddock, but they feed on 
all available species of invertebrates. 

Their flesh is well liked, and is marketed 
fresh, smoked, salted, and dried. Finnan 
haddie, so named from the town of Findon, 
Scotland, is produced by a Scotch method of 
smoking and drying. Haddock landed at the 
chief American ports exceeds cod in quantity 
and value of product, as reported by the United 
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States Bureau of Fisheries* The annual pro- 
duction ranges from 65,000,000 to 80,000,000 
pounds. l.h. 

Scientific Name. The common haddock is known 

as M elanogra m m us aeglejinus. 

HADES, ha' deez , the word used in the re- 
vised version of the Bible as the equivalent of 
hell , to denote the final abode of the lost (see 
Hell). It has also been applied to the abode 
of the souls of the dead, whether good or bad. 
The true meaning of the word has aroused 
much discussion, as it embraces several Greek 
words which differ slightly in theological 
meaning or purport. 

In Grecian mythology, Hades, or Pluto, was 
the god of the lower world, the son of Chronos 
and Rhea. He left his realm but once, and then 
to go in search of Proserpina (which see) , whom 
he made his queen. See Pluto. 

HADJ, or HAJJ, haj, the Arabic name of 
the pilgrimage to Mecca which every faithful 
Mohammedan is bound to make, if possible, 
once in his life. After he has accomplished this 
religious task, he may assume the title oiHajji. 
A similar pilgrimage to Jerusalem by members 
of the Greek and Armenian churches also con- 
fers the same title. See Mohammedanism; 
Mecca. 

HADLEY, had'lih , Arthur Twining (1856- 
1930), an American educator, president of Yale 
University, and one of America’s foremost 
railroad economists. 
He was graduated 
from Yale in 1876 
with highest honors, 
his special interest 
being in political sci- 
ence and economics. 
After post-graduate 
study there and at 
the University of 
Berlin, he began 
teaching at Yale, and 
became in turn tu- 
tor, lecturer on rail- 
road administration, 
professor of political 
economy, and finally, 
in 1899, president of 
the university, in 
succession to Timo- 
thy Dwight. He 
resigned in 1920. 

A Public Servant. His work in the univer- 
sity is not Hadley's only claim to distinction. 
He preached the doctrine of public service, and 
often made sacrifices in order that he might 
practice as he preached. He was Connecti- 
cut’s commissioner of labor statistics from 
1885 to 1887, and was one of the first to urge the 
abolition of child labor. On the subject of 
railroads, his advice was constantly sought by 


Presidents, by Congress, and by active rail- 
road men. President Taft appointed him 
chairman of a commission to investigate issues 
of railroad securities. In 1914 Hadley became 
a director of the New York, New Haven & 
Hartford Railroad, at a time when it had com- 
pletely lost the public’s confidence and was 
undergoing reorganization. No more striking 
evidence of Hadley’s reputation for ability, fair- 
ness, and moral integrity could be given than 
the renewal of public trust in the railroad 
company, which followed his acceptance of 
these new duties. 

His Writings. Professor Hadley is the author of 
numerous books, including Railroad Transportation , 
Its History and Laws; Economics — An Account of 
the Relations between Private Property and Public 
Welfare; The Education of the American Citizen; Free- 
dom and Responsibility; Standards of Public Mo- 
rality ; Some Influences in Modern Philosophic Thought; 
Undercurrents of American Politics; The Moral 
Basis of Democracy; and Economic Problems of De- 
mocracy. 

HADRIAN, ha' drih an, Publius Aelius 
Hadrianus (76-138), one of the “five good 
emperors” of Rome. Early in life he dis- 
tinguished himself in war, and later filled 
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Originally about seventy-three miles in length, it 
extended from W allsend-on-t he-Tyne to Bowness-on- 
the-Solway, England. 

several important public offices. In 117 he 
served in the Parthian War under his kinsman, 
the Emperor Trajan, and on the latter’s death 
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Administrator, economist, 
and public servant. 
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The colors of the masonry, in part vermilion and orange, offer sharp contrasts with the surrounding dark- 
green foliage. Here is a suggestion of the magnificence and pomp of the days of the Roman Empire. 


was appointed his successor [see Rome (The 
Growing Empire)]. Believing it wise for politi- 
cal purposes to adopt a peaceful policy, 
Hadrian made terms with the Parthians, sur- 
rendering to them the territory beyond the 
Euphrates; he checked by generous gifts the 
invasion of the Roxolani, a clan which invaded 
his frontier; and by wise and humane methods 
he won the good will of his subjects. In 
Northwestern England there are traces of the 
wall he built as a defense against the Piets 
and Scots (see Roman Walls) . 

In a.d. 1 19, Pladrian left Rome and made a 
tour of the empire, spending two years in 
Athens, his favorite city, which he enlarged 
and improved. The chief disturbance of his 
rule was a revolt of the Jews, which he subdued 
in 135. Pladrian’s reign was marked by wise 
legal and military reforms,^ by many civic 
improvements, and by a spirit of toleration 
shown to the Christians. 

Hadrians Tomb, a massive tower in Rome erected 
by Hadrian in a.d* 130, and known in its remodeled 
form as the Castle of Saint Angelo. Originally, the 
structure served the purpose of a citadel. It is 230 
feet in diameter, on a basement about 300 feet square. 
The ancient edifice is now almost hidden by the forti- 


fications which have been added to it from time to 
time. The castle was held by the Popes from the 
time of Boniface IX, and in 1500 was connected with 
the Vatican by an underground passage. See duo- 
tone full-page illustration, herewith. 

Hadrian’s Villa, an impressive country place laid 
out and built by Hadrian, near Tivoli. It covered an 
area of several square miles, and its different sections 
were named after the localities visited by the emperor 
in his travels. The ruins of its theaters, temples, 
baths, etc., are still in a fair state of preservation; 
they furnished choice examples of ancient art now 
reposing in the museums of Rome. 

HAECKEL, hek r el, Ernst (1834-1919), a 
German zoologist and author, born in Potsdam, 
the most prominent supporter of the Darwinian 
theories in Germany. For forty years Haeckel 
worked untiringly in zoology and made im- 
portant contributions to the science. After 
his first scientific work was published in 1862, he 
wrote about forty books on science. He dis- 
covered and named more than 3,000 species of a 
single class of microscopic animals, searching the 
ocean for his specimens, from Helgoland to 
the Canary Islands, and from Great Britain 
to Malaysia. His most famous work, The Rid- 
dle of the Universe, was published in 1899, and 
has had over a million readers. It has been 
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translated into every language that has any 
literature, and has excited a great deal of 
controversy. 

Haeckel’s first inclinations were toward 
botany; but later he studied medicine and zool- 
ogy at Berlin, Wurzburg, and Vienna, then 
turned his attention to natural science. In 


of identifying this element was shared with 
Dr. Alexander Scott of the British Museum, 
who had isolated it previously in New Zea- 
land black sand, but had failed to complete 
his analysis. 

Hafnium has properties similar to those of 
titanium and zirconium, and is usually found 


1861 he became “privat-dozent” at Jena; the 

following year he was established in the chair 

of zoology at Jena University, and on February 
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in the same ores as zirconium. Considered a 
rare metal at first, it is now known to be present 
in large amounts in ores from Brazil, France, 

Greenland, Mada- 
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known as Sugar- Lip. Hafiz is called the Per- 
sian Anacreon. The common people know his 
verses by heart and regard them as love songs, 
although the intellectuals look upon them as 
significant of an inward sight or knowledge of 
mystical elements, expressed through the physi- 
cal senses. 

HAFNIUM, haf nih urn, a chemical element 
whose discovery was announced in January, 
1923, by two Danish chemists, D. Coster and 
G. von Hevesy. While engaged in experiments 
in X-ray spectroscopy, in the laboratory of 
Professor Bohr, at Copenhagen, the investiga- 
tors discovered an element occupying the posi- 
tion 72 in the table of elements [see Chemistry 
(The Elements)]. They named it hafnium 
from Hafniae, meaning Copenhagen . The honor 


(1844-1913), a renowned collector of animals. 
He stocked nearly all the circus menageries 
and zoological gardens on three continents, 
and was a notable pioneer in the handling of 
wild animals. He employed sixty European 
hunters to assist him in collecting wild beasts. 

Hagenbeck was born in Hamburg, Germany, 
where his father was a fishmonger, although he 
gave some attention to animal-training. When 
Karl was twelve years of age, his father asked 
him whether he intended to become a dealer 
in wild beasts or a fishmonger. The boy chose 
animal-training, and before he was a year 
older, took charge of his father’s collection of 
animals. When P. T. Barnum visited Hagen- 
beck’s animal park at Stellingen, near Flam- 
burg, he bought $15,000 worth of animals. In 
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1905 Hagenbeck sold 1,000 dromedaries, each 
animal provided with a suitable saddle, to the 
German government, for use in Africa. He 
collected the animals in less than three months 
after the order was received. The German 
government was so pleased with the handling 
of this remarkable order that it promptly 
ordered another thousand. Hagenbeck made 
his first visit to the United States and Canada 
in 1886. He exhibited more than a thousand 
animals at the WorkTs Columbian Exposition 
at Chicago, in 1893, including many rare wild 
species. 

HAGERSTOWN, Mb. See Maryland (back 
of map) . 

HAGGAI, hag' a eye, a Jewish prophet of the 
Old Testament, who lived in Jerusalem about 
520 b.c., after the Israelites had returned from 
their exile in Babylon. His prophecies, four in 
number, constitute the Biblical book of Haggai, 
in which the writer urged the people to pro- 
ceed with the building of God’s Temple. He 
predicted a greater glory for the new Temple 
than had belonged to the former one, and 
implied that Zerubbabel, the son of the gov- 
ernor of Judea, would become king of his 
nation. 

HAGGARD, Sir Henry Rider (1856- 
1925), an English novelist whose works have 
had a persistent popu- 
larity, not because of 
special literary merit, 
but because they 
show a fertile imagi- 
nation and are suc- 
cessful in creating 
and maintaining a 
weird atmosphere. 

The scenes of many 
of his best-known 
novels are laid in 
South Africa, and if 
the events he de- 
scribes are unreal, 
and the setting al- 
most equally so, the 
thrill is very real and 
endures after the memory of the actual plot 
is lost. 

Haggard was born at Bradenham Hall in 
Norfolk, studied at Ipswich, and in 1875 
went to Natal, South Africa, as secretary to the 
governor, Sir Henry Bulwer. After his return 
to England, he studied law, but finding fiction- 
writing both pleasant and profitable, he de- 
voted himself to it for the rest of his life. Mean- 
while he became an authority on agricultural 
conditions in Great Britain, and in 1 905 was com- 
missioned to report on the Salvation Army set- 
tlements in California and Colorado, with a view 
to establishing like colonies in the Transvaal. 
His reports on these surveys are published under 
The Poor and the Land and other titles. In 


1912 Haggard was knighted by King George V. 
In 1919, for services in connection with the 
World War, he v r as created a Knight of the 
British Empire (K.B.E.). 

His Writings. Haggard's first distinct success came 
in 1885 with the publication of King Solomon’s 
Mines. Within the next four decades he wrote a score 
of stories, including She, Jess, Allan Quatermain , 
Montezuma’s Daughter, The People of the Mist, Ayeska 
or the Return of She, Child of Storm, Moon of Israel, 
When the World Shook, She and Allan , The Virgin of 
the Sun, Wisdom’s Daughter, and Hen-Hen, or The 
Master. 

HAGUE, hayg, The, the seat of government 
of The Netherlands since 1929 called Graven- 
hage. It is the city in that land of windmills 
and dikes where some of the most famous 
international alliances and treaties have been 
arranged. From a mere hunting lodge for the 
counts of Holland in the thirteenth century, 
The Hague became, in the eighteenth century, 
the center of European diplomacy. By the 
twentieth century, the eyes of the world were 
hopefully turned to this little spot on the map. 
It was the dream of peace-loving people that 
The Hague might become the neutral capital 
of the world — a place where representatives of 
all nations might meet to arbitrate questions 
of international importance, and thereby pre- 
vent war and its bloody sacrifice of human life 
in the future. As a monument to that dream, 
and built by Andrew Carnegie, a magnificent 
Palace of Peace now stands in The Hague as 
headquarters for the International Court of 
Arbitration. 

The Hague lies on the southwestern coast, 
about three miles from the North Sea. The 
name is derived from the Dutch Gravenhage, 
meaning the count’s hedge. It is a handsome city 
as well as a fashionable one, and has been de- 
scribed by De Amicis in his Olanda as half 
Dutch, half French. Broad streets are crossed 
by picturesque canals, which are lined with 
shops and dwellings and shaded by rows of 
beautiful trees. Throughout the city are 
numerous parks, and there are many fine 
old buildings, including the royal palace, the 
handsome government buildings, a beautiful 
Gothic church, and the celebrated art gallery. 
There are also many buildings of historic im- 
portance. The national monument, in the 
center of Willems Park, is a magnificent mem- 
orial to the restoration of Dutch independence 
in 1813. The Huis Ten Bosch, or House in the 
Wood, is a beautiful suburban villa where the 
first peace conference met. There are good 
educational institutions in the city. The Hague 
is also the home of many learned societies. 

Scheveningen, on the North Sea coast, is 
practically a suburb of The Hague, and is the 
most frequented seaside resort in Holland. 
The prosperity of the city depends chiefly on 
foreigners visiting that watering place and the 
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city itself, and upon the court and nobility. 
Little trade is carried on, and the manufactures 
are not important. Gold and silver ware, por- 
celain, hats, furniture, and carriages are the 
principal manufactures. The population of the 
city is over 391,000. 

History. Originally the hunting center of 
Holland counts, The Hague became, in 1250, 
a residence for princes. From that it became 
the seat of the States-General in the sixteenth 
century, and then the capital of Holland. As 
the diplomatic capital of Europe, it is noted 
as the place where the Triple Alliance of Eng- 
land, Sweden, and the Netherlands, against 
France was concluded in 1668, as was also the 
Triple Alliance of England, France, and Hol- 
land in 1717 for the preservation of the Treaty 
of Utrecht. In 1899 the peace conference pro- 
posed by the Russian emperor assembled there, 
and The Hague was then chosen as the perma- 
nent place for international conferences. An- 
other conference was held there in 1907 (see 
Peace Conference, International). In 
1920 a committee of the League of Nations 
Council met there to frame a scheme for the 
Permanent Court of International Justice 
(which see). The headquarters of the Court 
are now at The Hague. See Illustration of 
the Peace Palace, page 3004. 

HAGUE PEACE CONFERENCE. See 
Peace Conference, International. 

HAHNEMANN, halm' e malm, Samuel 
Christian (1755-1843), a German physician, 
founder of the homeopathic method of treat- 
ment of disease, es- 
tablished on the prin- 
ciple that “like cures 
like/ 7 He was born 
at Meissen, in Sax- 
ony, in 1775 went 
to Leipzig to [study 
medicine, and paid 
his way chiefly by 
translating English 
medical works. He 
was graduated from 
Erlangen in 1779. 

After practicing med- 
icine in various places, 
he translated Cullen’s 
Materia Medica in 
1789, and then 
adopted a new method of curing disease. In 
T810 he published his work, to explain his 
system to the world. In 1820 he was prohibited 
by the government from dispensing medicine, 
but Duke Ferdinand offered him a place at 
Kolhen, where he remained until 1833, then 
went to Paris, where a royal decree in 1835 au- 
thorized him to practice homeopathy. His 
system has gradually extended until there are 
now homeopathic physicians in all countries. 
See Homeopathy; Allopathy. 


HAIDAS. See Alaska (The People). 

HAIFA, hi' j 'ah, a seaport of present-day 
Palestine (which see). 

HAIG, hage , Earl [Sir D ouglas] (1861-1928). 
The harrowing events of the World War were 
the stern proving ground for the character and 
ability of this great British soldier. The ulti- 
mate success of the allied cause was due in no 
small measure to his military foresight and the 
confidence with which he inspired his men. His 
rise to the rank of field marshal and commander 
in chief of the British Expeditionary Forces in 
France was a fitting recognition of his qualities 
as a leader of men. 

Haig was a descendant of an excellent 
Scottish family, and was educated at Oxford 
University. He began his army career as a 
lieutenant in the Seventh Hussars in 1885. 
He served in both the Nile campaign and the 
South African war, and was advanced to the 
rank of colonel for his services in these cam- 
paigns. From 1903 to 1906 he was inspector 
general of cavalry in India, and later was made 
chief of staff in that country. 

At the outbreak of the World War, Haig was 
appointed commanding officer of the first 
British army on the Franco-Flanders front. 
He was field commander at the Battle of the 
Aisne, led the terrific fighting at Ypres, and 
directed the costly victory at Neuve Chapelle. 
In 1916 he succeeded Sir John French as com- 
mander in chief of the entire British forces in 
France. It was his army that broke through 
the Hindenburg line, between Cambrai and 
Saint Quentin, in 1918. See World War. 

Upon his return to England after the allied 
victory, Haig was created earl, given a grant 
of $500,000, and received the Order of Merit. 
The ancestral home of the Haigs was presented 
to him, the money for this purpose having been 
raised by popular subscription. He was 
offered several kinds of employment, after he 
retired from the army, but he preferred to de- 
vote his remaining years to the welfare of ex- 
service men. He became president of the 
British Legion, and of the British Empire 
Services League, and was appointed chairman 
of the United Services Fund, which became a 
very large benevolent organization. 

[For portrait of this great military leader, see full- 
page group of allied generals, in article World War.] 

HAIKS. See Armenia (History). 

HAIL. There are three kinds of icy particles 
which fall upon the earth from the sky. Those 
who have not studied the phenomena call them 
all hail, but in reality that term can be applied 
to but one. One of the other forms falls in 
diminutive specks of compact snow about the 
size of tiny shot. This is granular snow , and is 
seen only in quite cold weather, often mixed 
with true snowflakes. The third form, also 
manifest only in cold weather, consists of 



Photo: Brown Bros. 
SAMVEL HAHNEMANN 


HAIL COLUMBIA 


HAIR 


3006 


particles of ice; these are merely frozen drops 
of water, and are generally referred to as 
sleet . 

Meteorologists tell us that hail consists of 
lumps of ice of various sizes; these may be as 
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small as peas, but on occasion they may be 
larger than walnuts; individual specimens have 
been found as large as lemons. A hailstone is 
comprised of alternate layers of clear and of 
snowy ice; it has a center usually of snow, and 
around this center various coats of ice form, 
the number of coats determining the size of the 
stone. Hail does not fall except in warm 
weather, and it comes with thunderstorms. 
The duration of the fall of hail is usually but a 
few minutes, though there is record of such 
storms of more than a half hour’s duration. 
• The area pelted by hailstones in any storm is 
usually but a small part of that covered by the 
accompanying thunderstorm; it is usually a 
rather narrow path in the area of rainfall. 

The atmospheric conditions suitable for the 
formation of hail are a very warm stratum of 
air and a colder layer immediately above it. 
As the warm air rises, snow is formed, and the 
particles descend into the warm current and are 
partially melted. These are again carried up 
into the cold current, and another coating of 
moisture is frozen on their surface, when they 
again fall to the warm current. This process 
is repeated until the hailstones are so large 
that the air will no longer support them, and 
they fall to the ground. This explanation 
accounts for the peculiar structure of hail- 
stones, and for the fact that they are formed 
only in the warm seasons of the year, r.h.w. 

Related Subjects. The reader is referred in these 
volumes to the following articles: 

Dew ’ Rain Snow Storms 

HAIL COLUMBIA, a patriotic American 
song written in 1798 by Judge Joseph Hop- 
kin son. Gilbert Fox, a young American actor, 
was to be given a benefit at the Old Walnut 
Street Theater, Philadelphia, and wishing to 
make the occasion a memorable one, he re- 


quested his friend Hopkinson to write a song 
whose spirit would be wholly American. The 
result was Hail Columbia, which Mr. Fox sang 
on the night of April 28, 1798, to the tune of 
The President's March , accompanied by a full 
band and assisted by a large chorus. The 
tune known as The President's March was 
composed in 1789 by Franklin Fyles, an or- 
chestra leader of New York, and was dedi- 
cated to President Washington. Owing to the 
political unrest of the period, Hail Columbia 
became very popular at the time of its in- 
troduction, and has still a certain vogue, more 
because of its spirit of patriotism than any 
poetic merit. The first stanza follows: 

Hail, Columbia! happy land! 

Hail, ye heroes! heaven-born band! 

Who fought and bled in Freedom’s cause, 

Who fought and bled in Freedom’s cause, 

And when the storm of war was gone, 

Enjoyed the peace your valor won. 

Let independence be our boast, 

Ever mindful what it cost; 

Ever grateful for the prize. 

Let its altar reach the skies. 

HAIPHONG, hi' fawng. See French Indo- 
China (Hanoi). 

HAIR, an outgrowth from the skin, which 
covers the bodies of mammals and varies from 
softest down to the coarse, stiff quills of the 
porcupine or the bristles of the hog. Whales 
have the fewest hairs of all mammals. Some 
specimens have only two hairs. As a body 
covering, the hair of mammals corresponds to 
the feathers of birds and the scales of reptiles, 
though entirely different in structure. Among 
human beings, hair grows most abundantly 
on the head, where it serves as a protection and 
as an ornament. The very fine, short, downy 
hair that is found distributed over the body, 
except on the palms of the hands and the soles 
of the feet, is doubtless a relic of the shaggy 
covering of primitive man. Civilized beings 
have made clothes serve for warmth and pro- 
tection. 

For its weight and bulk, hair is the strongest 
and most elastic material known. That of 
animals has many economic uses. The hair 
of the horse and ox, for instance, is used in 
upholstering, the short hair being manufactured 
into curled hair for stuffing, and the long, 
straight hair being made into haircloth for 
seating. Horsehair also furnishes bristles for 
brushes and material for sewing the skin to-, 
gether after surgical operations. The fur of a 
large number of animals, the wool of sheep and 
several species of goat, and the hair of camels, 
are all of great value to man, who has learned 
how to utilize them in making clothing. 

The Structure of a Hair. On the outside, a 
hair is covered by a layer of fine scales that 
overlap like the tiles of a roof, but with the 
free ends turned upward; This external part 
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is called the cuticle. Beneath is a thicker layer 
of horny cells of the epidermis , or outer layer 
of the skin; these cells form delicate fibers 
that are closely packed together and usually 
occupy the whole inside of the hair. 

A hair consists of two parts, the root and the 
shaft. The latter is the part outside the skin, 
or the free end. Though usually the shaft is 
rounded, in some persons and races it is flat- 
tened. Because of the unequal growths at the 
different angles, 
flattened hair has a 
tendency to curl. 

The kinky hair of 
colored people is as 
flat as a ribbon. The 
root, which is shaped 
like a pear, extends 
down into a pocket- 
like sac, or hair 
follicle , on the bot- 
tom of which is a 
small projection 
called a papilla. This 
papilla is supplied 
with blood vessels, 
which furnish the 
material necessary 
for the growth of the 
hair. 

How Hair Grows. 

It is by production 
and growth of cells 
from the surface of 
the papilla that hair is formed. It grows, then, 
from the roots, and not from the ends. As 
new cells develop, they push forward the old 
ones, which become a part of the shaft. 

Hair will grow as long as the follicle and 
papilla are not destroyed. The life of a hair 
is from two to four years, and when an old 
one falls out, a new one takes its place. Until 
after the prime of life and under normal health 
conditions, there is a constant renewal of the 
supply. Baldness is generally caused by less- 
ened circulation of the blood in the scalp 
or by certain forms of scalp conditions, such 
as dandruff, which kill the sources of nourish- 
ment and growth. It is also due to neglect of 
the scalp. 

Color of the Hair. In the horny cells is 
deposited the coloring matter, or pigment, 
which gives the hair its particular color — 
brown, black, reddish, etc. For the produc- 
tion of coloring matter, it is necessary that 
the whole body be in a good state of health. 
Age, illness, worry, and sorrow lessen the se- 
cretion of pigment and cause the hair to turn 
gray or white, and there are cases on record 
of hair turning white in a single night. In 
older hairs, also, air spaces sometimes form, 
and these, by reflecting the light, produce a 
grayish effect. v 


Why Hair “Stands on End.” In Shake- 
speare’s Hamlet , the ghost of Hamlet’s father 
tells his son that, if he were not forbidden to 
do so, he could unfold a tale that would make 
“each particular hair to stand on end like quills 
upon the fretful porcupine.” This is a sensa- 
tion everyone has experienced, and it is due to 
the contraction of tiny muscles that run out 
in a slanting direction from the hair follicles. 
These muscles are likely to contract when a 
sensation of chilli- 
ness is felt, or when 
sudden fright or 
other mental shock 
is experienced. For 
the same reason, the 
fur bristles up on the 
back of a frightened 
cat. 

Care of the Hair. 
Opening into the 
follicles from the 
sides are tiny glands 
that produce an oily 
substance which 
keeps the hair soft 
and flexible. Fre- 
quent brushing helps 
to keep it in good 
condition by distrib- 
uting the oil through 
it, and brushing also 
keeps the hair and 
scalp free from accu- 
mulations of oily waste matter and skin scales. 
A moderately stiff, flexible bristle brush is 
preferable to a wire brush, as the latter will 
scratch and irritate the scalp and is apt to 
pull the hair out. Unhealthy conditions of 
hair and scalp are readily transmitted; there- 
fore everyone should have his own comb and 
brush, and these should be kept scrupulously 
clean. 

Long hair should be washed about twice a 
month and short hair once a week. It is not 
necessary to use “patent” shampoos, for an 
excellent and harmless wash can be made 
from warm water and a pure soap. The hair 
should always be rinsed thoroughly, for par- 
ticles of soap left in it are convenient lodging 
places for dirt and dust. Hair tonics, pomades, 
and oils are unnecessary, often harmful, and 
seldom useful. Cleanliness, care, and common 
sense are the best tonics. If the hair seems 
dry and lifeless, it can usually be helped by 
massaging the scalp with the finger-tips to 
stimulate the circulation. Massage will also 
aid in keeping it in good condition. 

Hair Dyes are preparations for changing the 
natural color of the hair. Solutions of salts of silver, 
mercury, lead, and bismuth, all of which darken the 
hair, and peroxide of hydrogen, which produces a 
golden tint, are quite widely used. A wash made by 
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steeping leaves of the henna plant will turn the hair 
red. The most permanent method of dyeing the hair 
is to soak it with a solution of sulphide of potassium, 
and before it is entirely dry, to wet it thoroughly with 



GREATLY ENLARGED ROOT OF A HUMAN HAIR 

(A) Hair; (B) oil glands; (C) growing cells; ( D ) papilla 
(connective tissue which extends into and nourishes 
the roots of a hair); ( E ) hair follicle (the depression 
from which the hair grows). 

a solution of nitrate of silver. Such a dye need be 
renewed only as the new hair comes in. Hair dyeing 
is at the best unsatisfactory, and many coloring prep- 
arations contain poisons that cause disease, or kill 
or injure the hair. k.a.e. 

Related Subjects. Further information relating to the 
topic will be found in these articles: 

Baldness Dandruff Fur and Fur Trade 

Bristles Felt Wool 

HAIRBELL. See Bluebell. 

HAIRCLOTH, a wiry fabric of cotton, linen, 
or wool, with a horsehair filling. The hair is 
taken from the horse’s mane, and the width 
of the fabric is the same as the length of the 
hair. Haircloth comes in black, gray, and 
white, and is used for interlinings and for up- 
holstery. Its widths are fifteen, eighteen, and 
thirty inches. 

HAIRDRESSING. From very remote times, 
and among all peoples, much care and atten- 
tion have been devoted to the arrangement of 
the hair. Examples of ancient art show styles 
of hairdressing which, in some cases, were 
intended to be purely ornamental, and in oth- 
ers had some traditional significance and were 


designed to indicate the age or rank of the 
wearer. The Egyptian style was extremely 
varied, and wigs were in general use. Among 
the Greeks, in the sixth century b.c., an ornate 
coiffure was common to both men and women, 
but in the fifth century, the men wore their 
hair in its natural curls, or cut very short, 
while the women followed more elaborate 
styles. The custom of wearing false hair over 
plentiful natural hair originated in Asia, and 
was adopted in Greece, where for a time it was 
very popular. Prior to about 300 b.c., the 
Romans, with the exception of warriors and 
craftsmen, wore long hair. Simple hairdressing 
was in use among the Roman women until the 
time of Augustus Caesar, after which more elab- 
orate styles were adopted. 

Medieval hairdressing was very simple, but 
the fourteenth century saw the development 
of more elaborate fashions. During the fif- 
teenth and sixteenth centuries, the men wore 
their hair rolled back from their foreheads in 
a manner suggestive of the pompadour of a 
later period. Their beards were treated with 
some stiffening substance and curled so as to 
radiate in a fanlike manner. The women of 
the period ornamented their great volume of 
curled hair by a broad cushion, or coronet. 
The introduction of long, curled wigs appears 
to have been due to the desire of the courtiers 
of Louis XIV to imitate his naturally long 
and abundant hair. The use of wigs was well 
established about 1650, and from that time, for 
at least a century, dressing of the natural hair 
for men was dispensed with. The coiffure of 
women during a part of this period was ex- 
tremely becoming. The curled hair, falling on 
the neck and bare shoulders, was covered with 
a crape veil. The close of the seventeenth 
century saw the introduction of the tall head- 
dresses of lace and stiffened muslin. In the 
beginning of the reign of Louis XVI, hairdress- 
ing reached a hitherto unknown degree of fan- 
tastic extravagance, and in 1750 women wore 
a huge edifice of curls, supported by stiffening 
devices, and surmounted by a little hat or cap. 
One style prevailed in which this hat was re- 
placed by a model of a ship of war. 

These extremes were gradually abolished, 
and in the nineteenth century, short hair and 
a less elaborate style of arranging it were in 
vogue among the men. Women also wore 
their hair very simply, allowing it to fall at 
the sides in a mass of curls, and confining it 
at the back of the head with a ribbon. Later, 
the side curls were dispensed with, and the 
hair was arranged on the top of the head. At 
this time, the style known as the chignon was 
introduced. This consisted of an arrangement 
of the hair over a large roll, or cushion. With- 
in the present century, the false-hair industry 
has suffered a marked decline, owing to the 
prevailing simplicity of coiffures and the popu- 
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larity of ibobbed hair. 
About 1928 the “bob,” 
in turn, gave way, to 
some extent, to longer 
hair, worn in a simple 
coil. 

Among the Mold In- 
dians of the Southwest- 
ern United States, until 
very recently, as soon as 
a girl reached the mar- 
riageable age she 
dressed her hair fantas- 
tically in two round 
knobs above the ears; 
this style she continued 
until she became a wife 
(see illustration, under 
Horn). 

Origin of the Marcel 
Wave. This popular 
type of wave, which 
displaced the round 
curl and frizzes of for- 
mer days, was invented 
by a Frenchman named 
Marcel. He practiced 
tracing the undulations 
in his mother’s hair, 
which was naturally 
curly, and found that 


he could reproduce the 
I same effect on straight 
| hair. He used a specially 
* grooved iron, and ob- 
8 tained the flat effect by 
holding the grooved 
part of the iron on the 
under part of the hair, 
and guiding the hair 
with a comb. The 
round curl is made by 
simply winding the hair 
around the heated iron. 

HAIRWORM, a long, 
threadlike worm often 
seen in fresh-water 

I ponds or in ditches by 
the roadside after a 
rainstorm. Hairworms 
I look so much like horse- 
hairs that many chil- 
| dren and sometimes 
I adults believe that they 
are hairs of horses 
come to life. The eggs 
i of these worms are de- 
:i posited in slender 
J strings twisted around 
the stems of water 
I plants. The young 
worm swims about un- 
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til it finds the larva of a water insect, into 
which it bores to begin the life of a parasite. 
It may remain in the larva’s body until full 
grown, or may reach maturity in 
the body of a fish or insect that 
has itself swallowed the first host. 

The adult worms are often 
found tangled up into knots; 
hence the genus to which the 
different species belong is called 
Gordius , with reference to the 
Gordian knot (which see). For 
classification see Zoology (Divi- 
sions of the Animal World) . s.h.s. 

HAIRY BEAR. See Black 
Mountains; North Carolina 
(The Land). 

HAITI, ha' te, an island of the 
West Indies, and, next to Cuba, 
the largest of that group. It lies 
almost in the middle of the 
chain of the West Indies, be- 
tween Porto Rico and Cuba; 
from the latter it is separated by 
the Windward Passage, fifty miles 
in breadth. Although Haiti is 
an island with a total area of 
28,249 square miles, it is divided 
into two political divisions — the 
republic of Haiti on the west, 
with an area of 10,204 square 
miles, and the republic of Santo 
Domingo on the east. 

[For details of the eastern republic, 
see the article Santo Domingo. Haiti, 
as the word is used here, refers to the 
republic.] 

General Characteristics. The surface is 
mountainous and heavily forested with several 
varieties of valuable hardwood trees. Two 


westward peninsulas, enclosing the Gulf of 
Gonaive, are formed by mountain chains, 
which run from east to west. Numerous 
small rivers drain the land, few 
of which are navigable except by 
small boats. The Artibonite, 
flowing west into the Bay of 
Gonaives, is navigable for 100 
miles. During the rainy season, 
which lasts from May to Octo- 
ber, the rainfall is excessive, but 
on the whole the climate is 
healthful. The annual aver- 
age temperature is about 90° 
F., and the thermometer seldom 
registers below 75 0 on the low- 
lying portions of the island. 
Hurricanes are frequent, but not 
so violent as in some others of 
the West Indies. 

The People, Their Education 
and Religion. The majority of 
the population are negroes; only 
about ten per cent are mulat- 
toes, and these are descended 
from early F rench settlers. Some 
Haitians are white people who 
are descendants of naturalized 
Europeans. Estimates of popu- 
lation differ greatly; reliable au : 
thorities reported in 1924 about 
2,500,000 inhabitants, excluding 
about 3,000 white foreign resi- 
dents and military forces of the 
United States. Although the 
official language is French— in 
the native tongue a French dialect known as 
Creole French— the English language is also 
widely used. 


A LAD WHO WORKS 

A Haitian boy carrying his 
wares to market. 





ASSEMBLING FOR THE VOODOO DANCE 

In the interior of Haiti, this form of superstition and sorcery is still practiced. In its most violent forms, 
human life is taken during the ceremonies, but in Haiti, United States marines stopped this sacrifice. 


While the system of education is improving, 
there is still much to be desired. Elementary 
education is free, and since 1910 it has been 
compulsory, but, especially in rural districts, 
the system is still very imperfect. In 1921 the 
University of Haiti was founded, and in 1924 
a normal training school for women teachers 
was established. There are about 1,000 
schools, with 75,000 pupils enrolled. Although 
the people have made considerable progress 
within recent years, they are still in a state 
of general ignorance; superstition prevails, 
and the mystic rites of voodoo are practiced. 
The Roman Catholic faith has been the nominal 
state religion since 1869. 

The Cities. There is only one city in the 
republic of Haiti which has a population of 
over 100,000, and that is Port-au-Prince. 
Three other towns between 10,000 and 20,000 
are Cap Haitien on the north coast, and Jacmel 
and Aux Cayes, on the south side of the island. 

Port-au-Prince, pohr toh prams', or pohr loh prins', 
the capital and principal seaport of the republic, is 
situated on the western coast of the island, and has an 
excellent harbor in the well-sheltered Bay of Gona- 
lves. The town is built on a low, marshy shore at the 
foot of the hills surrounding the bay, and although 
it has wide, regular streets, the buildings are very 
poor. Most of them are of wood, and many are in 
ruins from earthquakes and fires, which twice in two 
hundred years have practically destroyed the town. 
After the withdrawal of the French, who founded the 
town in 1749, until the United States intervened in; 


affairs in the island, the country was so mismanaged 
that the commerce greatly decreased, and the city 
shared in this misfortune. Since the American inter- 
vention, the city has changed from one of dilapida- 
tion and ruin to a prosperous town of 125,000 people. 
Most notable is the improvement in sanitary con- 
ditions, which has eliminated much of the disease of 
former years. There are many new buildings; chief 
among these are the new university and a presiden- 
tial palace. Port-au-Prince is of greatest importance 
as the chief shipping center of Haiti. A railroad 
connecting Port-au-Prince with Artibonite Valley 
was completed in 1927. There is cable connection to 
Cuba, thence to the United States. 

Resources. The soil of the island is very 
fertile, but agriculture in general remains in a 
primitive state. Coffee has been most highly 
cultivated, and is the most valuable export. 
Cotton, cacao, tobacco, rice, arrowroot, manioc, 
sugar cane, and many varieties of tropical 
fruits and flowers grow in great abundance. 
All vegetables found in temperate climates are 
also successfully cultivated. The possibilities 
for agricultural development are almost un- 
limited, and a department of the government, 
known as the Bureau Technique, has been 
established, whose members are trained agri- 
culturists and are introducing modern methods 
and machinery. Efforts at establishing the 
pineapple and sisal industries are being made, 
and some progress has been accomplished in 
the sugar industry. In many cases, foreign 
capital is responsible for this development, 
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and is buying land from the peasants for large 
plantations. 

The extensive forests contain valuable woods, 
such as mahogany, satinwood, rosewood, cedar, 
and logwood. On the mountains, oaks and 
pines are found. Logwood is one of the most 
important exports. The mineral wealth is 
great, but is as yet almost undeveloped. Iron, 
silver, gold, copper, tin, and platinum are 
found, and will provide good fields for future 
investment. The surrounding waters abound 
in fish; wild hogs, which furnish an important 
food supply, roam the forests and marshes. 

Seventy-five per cent of the country’s income 
comes from the export of coffee; and cotton, 
sugar, and logwood are also important. The 
greater part of the export trade is with France. 
The country imports cotton, iron, and steel 
goods. 

Government. The republic of Haiti is the 
first state to be constitutionally governed by 
negroes. The experiment, if it can be called 
such, has been fairly successful, but corrup- 
tion at intervals has done much to prevent 
any great achievements, and revolutions have 
been of frequent occurrence, The Constitu- 
tion, language, laws, and traditions of Haiti 
are of French origin. Haiti has had many 
constitutions from the time of its proclamation 
of independence, in 1804, to the present govern- 
ing Constitution, which was ratified in 1918. 
Pending the election of a Senate and a Chamber 
of Deputies, for which the Constitution pro- 
vides, the legislative and executive powers are 
exercised by a Council of State composed of 
twenty-one members appointed by the Presi- 
dent. According to amendments to the 


Constitution voted in 1928, the President is to 
be elected henceforth for a period of six years, 
and is not eligible for reelection. 

History. From the time of its discovery by 
Columbus, in 1492, Haiti has been a political 
storm center. It was then inhabited by about 
2,000,000 Indians, most of whom were later ex- 
terminated by the Spaniards. Slaves were 
imported from Africa as early as 1512, and 
their descendants now occupy the island. In 
the sixteenth century, companies of English, 
French, and Spanish settled there, or made it 
their headquarters while they carried on pirat- 
ical expeditions among the neighboring islands. 
In 1697 the western part of the island, now 
the republic of Haiti, was ceded to France. 

The colony flourished, but, at the time of the 
French Revolution, the negroes and mulattoes 
took advantage of dissension among the white 
population, and a revolt began in 1791. After 
the French Convention had given freedom to 
the blacks in 1793, and the British had made 
their first attempts at invading Haiti, Tous- 
saint L’Ouverture (which see) became leader 
of the blacks, drove out the British, and be- 
came practically an independent governor of 
the island. After his defeat and deportation, by 
General Leclerc, one of his former lieutenants, 
Jean Jacques Dessalines, finally succeeded in 
expelling the French, and proclaimed Haiti 
independent in 1804. 

From the time that the French were driven 
from the island until the present, the history 
of the republic has been a series of insurrec- 
tions and internal dissensions. In 1914 a 
revolution occurred, during which the President 
of the republic was deposed, and his place 
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taken by the leader of the revolutionists. This 
President was assassinated July 28, 1915, and a 
state of anarchy existed in the republic until 
troops were sent by the government of the 
United States to restore order. The American 
naval officers were forced to assume control 
of the customs department, to bring order to the 
finances of the republic. They also took 
charge of most of the administrative functions, 
but were able to maintain the Haitian govern- 
mental organizations intact. A virtual pro- 
tectorate of the United States over Haiti was 
established by treaty in 1915, by which Ameri- 
can advisers were appointed for most govern- 
mental departments, except courts. 

One of the chief aims of the treaty, renewed 
at its expiration for another ten years, was to 
establish a permanent peace, which meant that 
the Haitians must learn to maintain their own 
peace. In order to accomplish this, a national 
constabulary of 2,500 men for both towns and 
country was organized, and a school for train- 
ing of officers was established. The police and 
fire departments were likewise modernized. So 
great was the success of the organizations that 
the possibilities for revolution are becoming 
more and more remote. When, in 1922, the 
President peacefully attended the inaugura- 
tion of his successor, the event marked the 
second time in the 115 years of Haiti’s history 
as a republic that a President has been able to 
complete his term of office. 

With peace established and a stable form of 
government realized, a task largely accom- 
plished by 1921, financial and economic de- 
velopment was possible. The financial reform 


succeeded in reducing the enormous national 
debt from $36,000,000 in 1915 to less than 
$20,000,000 in 1927. The revenue comes almost 
entirely from customs duties. The great in- 
crease in the value of exports was due largely 
to the modernization of the country under 
auspices of the United States. 

Haiti officials appealed to the United States 
to send marines to restore order after later 
political dissensions, and in 1922 the American 
government complied with the request, with 
the result that troops are still in the island. 
In 1930 President Hoover sent a committee 
of investigation to inquire into the situation. 

The surplus in the national budget, a result of 
the financial policy, made possible further 
national development. While prior to 1915 
there was not an automobile in the republic, 
motor cars are now common, and there are 
over 650 miles of newly constructed motor 
roads. Neglected bridges and roads have been 
rebuilt. About sixty miles of railroad have 
also been built. Aside from the development 
in communication, which makes for under- 
standing and peace between districts, many 
other modern improvements have been 
installed. A determined reform in sanitary con- 
ditions was instigated, and ten modern hospi- 
tals were added to the three or four already 
established. Free dispensaries are being es- 
tablished in rural districts, in many cases 
giving the people their first contact . with 
medicine and surgery, and traveling physicians 
hold clinics at regular places. Taxes now go to 
the government, instead of into the coffers 
Of greedy revolutionist leaders. R.L. 
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Related Subjects. The following articles in these 
volumes, even when they do not deal specifically with 
Haiti, will throw light on the history and the life of the 
republic 

Cocoa Santo Domingo 

Coffee Sugar Cane 

Columbus, Christopher Tobacco 

Cotton Toussaint, 

Mulatto L’Ouvertore 

HAJJ, haj , a variant of Hadj (which see). 
See, also, Mecca. 

HAKE. Two different groups of fish are 
known as hakes, though all are related to the 
cods. The fish listed as hake in the reports of 
the United States Bureau of Fisheries are two 
closely allied species called squirrel hake and 
white hake. They are numerous on the ocean 
bottom from Cape Hatteras to Labrador, and 
are sometimes used commercially for “boneless 
cod” and corning. Their air bladders are 
valued by manufacturers of isinglass and glue. 
The so-called silver hake, or whiting , of New 
England, belongs to the group of true hakes, 
along with the European hake and the Califor- 
nia hake. The whiting attains an average 
weight of one to one and one-half pounds, and a 
length of one foot. Its habits are much like 
those of the cod (which see). It preys greedily 
on smaller fish, especially herring. Its flesh 
is eaten both fresh and dried. l.h. 

Scientific Ifames. The squirrel and white hakes 
are known, respectively, as Urophycis chuss and U 
tenuis. The true hakes are species of Merluccius. 
The whiting is M . bilinear is. 

HAKIM, hah' kim, one of the Caliphs. See 
Druses. 

HAKLUYT, hak ' loot , Richard (1553-1616), 
an English geographer and historian. In 1588 
he published the results of more than 200 voy- 
ages of discovery, made by daring men 
throughout the centuries. His Voyages were 
republished in twelve volumes in 1903-1905. A 
society by his name was organized in London, 
in 1846, for printing his unpublished voyages; 
over a hundred volumes already have made 
their appearance. 

HALCYON, hot' se on , an old name for the 
kingfisher, a bird of the grebe family, which 
lays its eggs in nests which are really floating 
islands made of plant stems, grass, and reeds 
(see Kingfisher). In folklore or fable this 
bird was said to have the power of quieting the 
winds during the time of incubation. The term 
halcyon days arose from this fancy, and is used 
to denote the seven days preceding and the 
seven following the shortest day of the year, 
because calm and beautiful weather generally 
prevails at this period. The poet Bret Harte 
applies the term in the following lines: 

Thou bring’st me back the halcyon days 
Of grateful rest, the week of leisure. 

HALDANE, Richard Burton, first Vis- 
count (1856-1928), one of the most influential 


statesmen of his day. Lord Haldane was twice 
Lord Chancellor (1912- 1915, 1924), Minister 
of War (1905), chairman of the Royal Com- 
mission on University Education in London 
(1910), chairman of the Committee on Im- 
perial Defense (1924), and member of the 
Committee of Civil Research (1925). He was 
created Viscount of Clean in 1911, and in 
1915 was awarded the Order of Merit. 

As a representative of the Cabinet, he at- 
tended in 19 1 2 a disarmament conference in 
Berlin. A German university education, yearly 
Easter visits to Germany, and the friendship 
of intellectual Germans had fitted Lord Hal- 
dane to act as mediator between his country 
and the Germany he loved so well. His efforts 
were entirely misunderstood, and during the 
World War, capital was made of his German 
affiliations. Often he was the subject of hys- 
terical and scurrilous attacks from press and 
public. Alone and deserted, he discovered 
with happy surprise that at least one man 
remembered his services as Minister of War, 
when he had reorganized the army and made 
its effectiveness during the World War possible. 
Sir Douglas Haig was the man, and he pre- 
sented a volume of his dispatches to Lord 
Haldane, with an appreciative inscription. 

Before the war, Haldane had been a liberal 
imperialist, but as the character of the Liberal 
party changed, he found himself in sympathy 
with the aspirations of the Labour party, and 
became a member of it. When the Labour 
party came into power, in 1924, he was ap- 
pointed Lord Chancellor. 

Between 1915 and 1924, while out of politics, 
he devoted himself to the great interest of his 
youth — philosophy. He wrote a masterly pres- 
entation, The Reign of Relativity , in 1921, and 
the Philosophy of Humanism , in 1922. Ein- 
stein, while in England lecturing, visited Hal- 
dane, and was presented by him to an en- 
thusiastic London audience. Lord Haldane’s 
lofty ideals and clear thinking were felt in the 
fields of jurisprudence, education, and industry. 
In 1928 he published his autobiography, a 
document remarkable for its serenity and lack 
of animosity. He had nothing to say about 
the events leading up to the war, for that 
subject had been covered in a slender volume, 
Before the War. But with humor and keen 
insight, he describes his compatriots, Asquith, 
Grey, MacDonald, and others. 

He died in 1928 in Cloan, Perthshire, Scot- 
land, where he had been born seventy-two 
years before, and where he had spent a happy 
youth with his brothers and sisters. One 
brother became a distinguished biologist, an- 
other a philosopher-physicist, and his sister 
became widely known as a translator of Hegel. 

HALDIMAND, Sir Frederick (1718-1791), 
a Swiss soldier of fortune and British colonial 
administrator, who held important commands 
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in America during the French and Indian Wars 
and the Revolutionary War, and was Gov- 
ernor-General of British North America from 


1778 to 1784. He entered the British service 
in 1756, and held various commands in Amer- 
ica until shortly after the beginning of the Revo- 
lutionary War, when he was recalled to London 
to act as the government’s adviser on American 
affairs. Later, as Governor-General, he kept 
a firm hand on affairs, and, according to 
French- Canadian historians, a harsh hand on 
the sympathizers with the rebelling colonists. 
More important was the encouragement and 
help he gave to thousands of United Empire 
Loyalists (which see) . Haldimand’s efforts 
were largely responsible for the successful 
settlement of these people in Canada. 

HALE, Edward Everett (1823-1909). . In 
the boyhood home of this brilliant American 
clergyman, the literary taste which was after- 
ward shown in his work was a part of the very 
atmosphere. His father, Nathan Hale, was 
the first editor of the Boston Daily Advertiser ; 
Edward Hale, one of the most accomplished of 
American orators, 


and Nathan Hale, the 
patriot and martyr, 
were of the same fam- 
ily. At an early age, 
young Hale learned 
to set type and to 
perform the other 
necessary kinds 
of work in a print- 
ing office. He wrote 
youthful tales and 
printed them, and 
for a time issued a 
small newspaper, 
The Public Informer , 
for circulation among 
his relatives and 



neighbors. At the edward everett hale 

age of thirteen, he One of the best loved of 

ITp rva rd New England’s notable 
entered MarvarcL 0 f literary men. 

College, where he 

made an enviable record as a student. While 


in college, he wrote a book review for the 
Advertiser which his father published after 
striking out all the “verys.” He had said 
that the book was very much needed^ very 
well done, and very handsomely printed. 
The desirability of avoiding unnecessary exag- 
geration was so impressed upon the young 
man’s mind that he handed down that 
suggestion to hundreds of aspiring authors 
during his later years. After graduation in 
1839, Hale spent several years studying theol- 
ogy privately, while teaching in the Boston 
Latin school. In 1842 he began the active 
work of the ministry in Worcester, Mass. 

He accepted a call to the South Congrega- 
tional Church in Boston in 1856, and continued 


as its minister for forty-five years. When the 
War of Secession began, the issues involved 
made a strong appeal to him. His sympathies 
were deeply stirred, and he felt that the per- 
petuity of the Union was at stake. When it 
appeared that war was unavoidable, Hale 
joined a drill club and prepared to take his 
full part in the event. Notwithstanding his 
enthusiasm, the whole course of affairs seemed 
to him deplorable. In one of his letters, 
written in 1861, he says: “The whole thing fills 
me with unutterable sadness. But if we come 
out of it a nation, it is worth something.” 

He continued to carry on the work of his 
parish, but devoted much time to writing 
stories and articles calculated to inspire the 
people with patriotism. He was an active 
member of the Sanitary Commission, the Freed- 
man’s Aid, and the Soldiers’ Memorial Society, 
and busied himself with many duties which his 
observation showed him were essential to the 
well-being of both the soldiers and the public. 
For the last six years of his life, as chaplain of 
the United States Senate, he was a notable 
figure at the nation’s capital. 

As a Writer. Besides a long list of magazine 
articles, Hale was the author of over fifty books. He 
wrote histories, essays, novels, poems, and short 
stories of a helpful kind. He was influential in ad- 
vancing many reforms and progressive movements, 
and was an earnest advocate of universal peace and 
the arbitration, by a supreme court, of all inter- 
national disputes. His books Ten Times One Is Ten 
and In His Name led to the founding of the King’s 
Daughters, Lend-a-Hand, and other charitable clubs. 
His masterpiece is The Man Without a Country. 
Among his other important writings are Philip 
Nolan’s Friends , The Story of Massachusetts , A New 
England Boyhood, Memoirs of a Hundred Years , 
and Lowell and His Friends. 

The Man Without a Country. The central figure 
of this story was a young army officer who, during 
the War of 1812, was tried by court-martial for an 
offense, and upon being asked if he wished to say any- 
thing to show that he had always been faithful to the 
United States, cried out in a fit of frenzy, "Damn the 
United States! I wish I may never hear of the United 
States again!” The military court ordered that he 
should be sent out to sea and kept there, where he 
would never hear the name of the United States 
again. He was put on board ship, and instructions 
were issued that no one should convey to him any 
news, or mention the United States in his presence. 
He was transferred from one ship to another as the 
vessels neared the United States, and in this way he 
was kept out of sight and hearing of his country for 
many years. On his deathbed he begged for news 
from home, and requested that a stone be set up in 
his memory, bearing this inscription: 

In Memory of 
PHILIP NOLAN, 

Lieutenant of the Army of the United States. 

He loved his country as no other man has loved her; 
but no man deserved less at her hands. 

The story was accepted in such sober faith that, 
In a later edition, the author felt obliged to state in 
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an appendix that it was not founded on fact. The 
last utterances of Nolan constitute an eloquent ora- 
tion that many a student has recited in oratorial 
contests. 

HALE, John P. See Pierce, Franklin. 

HALE, Nathan (1 755 -* 776 ), an American 
patriot of the Revolutionary period, who suf- 
fered the fate of a spy and faced death with 
a courage that has made him one of his coun- 
try’s noblest heroes. Nathan Hale was born on 
June 6 , 1755, at Coventry, Conn. He was 
teaching school at New London when the 
colonists of Concord and Lexington “fired the 
shot heard ’round the world. In the follow- 
ing July, he joined a Connecticut regiment of 
volunteers, with the rank of first 
lieutenant. In January, 1776, he 
was commissioned a captain in the 
regular army, and was assigned to 
duty. in the vicinity of New York 
City. 

On Washington’s call for a vol- 
unteer to enter the British lines to 
secure needed information, Hale 
offered his services. In the disguise 
of a Dutch schoolmaster, he visited 
all the enemy’s camps in New York 
and Long Island, made drawings of 
the fortifications, and obtained the 
facts he sought. On the night of 
September 21, just as he was plan- 
ning to return, he was recognized 
and captured, and the following 
morning suffered the shameful but 
inevitable fate of a spy, by dying 
on the scaffold. His farewell letters 
to his mother and the young wom- 
an he was to marry were . de- 
stroyed before his eyes, and it is 
said that his captors refused to 
send for a clergyman or to permit 
him to see a Bible. Bravely facing 
death, the young hero uttered at 
the last words that will ever be an 
inspiration to young Americans: 

“I only regret that I have but one 
life to lose for my country.” 

In City Hall Park, New York City, probably 
near the spot where he lost his life, a beautiful 
statue, designed by Frederick MacMonnies, 
has been erected to the memory of Nathan 
Hale. The city of Hartford, Conn., has honored 
him with a like memorial. 

HALE, Sarah Josepha. See Thanksgiv- 
ing Day (Later History). 

HALEB, native form of Aleppo. See Syria 
(T he Cities). 

HALEVY, ah lay ve, Ludovic (1834-1908), a 
French novelist and dramatist, who wrote, in 
connection with Henri Meilhac, the serious 
though sensational drama Frou-Frou , in 
1869. This was one of the greatest theatrical 
successes of the century. Halevy was born 


in Paris and first achieved fame as part author 
of the librettos for Offenbach’s light operas, 
such as La belle Helene , La bar be bleue , and 
La Perichole . These, as well as many farces, 
were the joint work of Meilhac and Halevy; 
from a literary point of view their best work is 
Tricoche et Cacolet and La boule. Of Halevy’s 
novels written by himself alone, V Abb £ Con- 
stantin and Criguette are best known. In 1884 
he was elected to the French Academy, was 
previously made Chevalier of the Legion of 
Honor, and became Commander in 1900. 

HALF-BREEDS (in politics). See Gar- 
field, James Abram (Election of 1880). 

HALF MOON. See Hudson, Henry. 

HALFTONE, a process of photo- 
engraving for reproducing draw- 
ings, paintings, photographs, and 
the like. Halftones are extensively 
used in the illustration of books, 
magazines, and newspapers. A 
zinc etching (which see) will repro- 
duce solid masses of blacker white, 
and will show separate lines, but 
it will not show gradations of tone; 
in a zinc etching everything is 
either black or white. A halftone 
takes its name from the fact that it 
does actually show the middle or 
half tones of a picture. This is ac- 
complished by means of a glass 
screen. 

If a halftone is examined with a 
magnifying glass, it will be seen to 
be a mass of tiny dots, which are 
caused by the screen. A piece of 
the finest sheet glass is covered 
with a varnish of wax and asphalt, 
and is then ruled diagonally with 
minute lines; the number of lines 
may be as many as 200 to the inch, 
but is usually not over 120 to 150, 
The greater the number of lines, 
the finer will be the resulting half- 
tone. The ruling is done by an 
automatic machine carrying a 
diamond-pointed graver, or cutter. The plate 
is treated with hydrofluoric acid, which eats 
or bites into the lines where the graver has 
scraped away the varnish. The lines are later 
fill ed with an opaque coloring matter which is 
hardened in the plate by baking in an oven. 
Another plate similarly prepared is then 
cemented to the first plate in such a way that 
the lines on one are at right angles to the lines 
on the other. The two plates thus form a 
screen, in which the transparent parts are 
separated by tiny dots and occupy about one- 
third of the entire surface. Depending on the 
number of lines to the inch, this plate is called 
a 100 - , 13J-, 150- or, perhaps, a 200-line screen. 

A photograph of the picture or object to be 
reproduced is taken through the ruled screen, 
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An indefinite number of electroplates 
(see Electroplating) can be made 
from the original halftone. The half- 
tone or the electroplates can be placed 
on a press, either with or without type 
matter. A halftone requires a very 
smooth (highly finished) paper for 
good results. g.st.c. 

HALIBTJRTON, Thomas Chandler 
(1796-1865). See Canadian Litera- 
ture (English Canada). 

HALIBUT, one of the largest and 
most important of the flatfishes. Its 
name, derived from holy, refers to its 
former extensive use as food on holy 
days. The halibut is a member of the 
flounder family, and has the character- 
istic flat body, with the eyes on the 
same side of the head (see Flatfish; 
Flounder). It is a cold-water fish, 
and, like others of its kind, has the eyes 
on the right side, which is a dark brown. 
The left side is white, an arrangement 
reversed in warm-water flatfish. Hali- 
but are found in all sea waters north 
of San Francisco, New York, and 
Havre, France. They are 
among the largest of true fishes; 
female specimens weighing 300 
to 400 pounds have been 


which is placed at a proper distance 
in front of a sensitive plate. When 
the plate has been exposed, the result 
is a photographic negative, composed 
of rows of small dots at regular in- 
tervals, The dots are uniform in in- 
tensity of color, but vary in size ac- 
cording to the relative high lights and 
shadows of the original. After the 
negative is developed, a print from it 
is made on a copper plate, which has 
been specially prepared with a coating 
of fish glue, albumin, water, and bi- 
chromate of ammonia. Where the 
dots on the photographic negative allow 
light to pass through, this mixture 
will harden, and the rest of the 
coating is then washed off in water. 
The plate is etched in an acid bath, 
but the acid affects only those parts 
which are not protected by the hard- 
ened fish glue and albumin. 

The etching of a halftone requires 
great skill, and several bi tings are 
usually necessary before the plate 
shows the proper gradations of tone. 


LIGHTS AND SHADOWS IN A HALFTONE 
The small photograph in the center is en- 
larged and the resulting black and white 
etching is shown below. Above is a photo- 
graph of the surface of the lower plate. 
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caught, but the males rarely weigh over fifty 
pounds. A fish seventy-five or eighty pounds 
in weight is said to have the best flavor. These 
fish are gradually moving out to sea, and are now 
found in greatest numbers on the outer edges 
of offshore banks, or in deep places between these 
banks. They feed voraciously on cod, men- 
haden, mackerel, and numerous other fish. 

Halibut are caught with strong hooks and 
lines, haul seines, pound nets, and trawls. The 
most important fishing grounds in North 
America are the waters near Puget Sound 
and Alaska, the Newfoundland Grand Banks, 
Western Bank, and the waters of Iceland and 
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Greenland. Halibut flesh has a mild, pleasant 
flavor, and keeps so well on ice that refrigerator 
cars bring cargoes of fish from the Pacific to the 


Atlantic. The unshed eggs, or roe, are also in 
demand. See Fish (Deep-Sea Fisheries), l.h. 

Scientific Name. The common halibut is Hippo - 
glossus hippoglossus. 

HALICARNASSUS, Mausoleum at. See 
Seven Wonders of the Ancient World. 

HALIFAX, the capital of Nova Scotia, the 
county seat of Halifax County, the largest 
city of the Maritime Provinces, and the sec- 
ond greatest seaport on the Atlantic Ocean, 
whose harbor is never closed by ice. The city 
lies on the east coast of the Nova Scotia pen- 
insula, about midway between Cape Canso, at 
the north end, and Cape Sable, at the south. 
Its latitude is slightly lower than that of Mont- 
real. By the shortest rail lines, Halifax is 730 
miles northeast of Boston. Population, 1921, 
58,372; of the city and county, about 100,000. 

General Description. Halifax lies on both 
of the slopes of a hill which forms a small 
peninsula in Halifax harbor. The summit of 
the hill is 260 feet above the sea. The city has 
been a fortress since its foundation in 1749* It 
is popularly ranked in Canada as second in 
strength to Quebec. Halifax is not merely 
the chief naval station in British North Amer- 
ica, but it is a center of trade and industry. 
It handles practically all of Nova Scotia’s 
foreign trade, and in winter, when the Saint 
Lawrence is closed by ice, also has the trade 
of Montreal and Quebec. It is a railway cen- 
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ter of considerable importance, being the 
terminus of the Canadian National, Halifax & 
Eastern, Canadian Pacific, Halifax & South- 
western, and Dominion Atlantic railways. The 
city harbor is one of the finest in the world. 
It is about six miles long and one mile wide, 
and has deep anchorage. To the north it is 
connected by a narrow channel w ? ith Bedford 
Basin, six miles long and four miles wide, and 
deep enough for the greatest ships afloat. 
McNab’s Island, lying across the mouth of the 
harbor, divides it into two entrance channels. 

For many years, the railway terminal piers 
were located on the north water front, but 
under a new organization, these are on the 
south water front. The landing quay is over 
2,000 feet long, and each of the six piers about 
1,250 feet long by 360 feet wide, with deep 
basins 360 feet wide. 

Industries. Halifax, besides its large trade in 
apples, fish, lumber, and other products of Nova 
Scotia, is important as a manufacturing center. Its 
chief industrial establishments are iron foundries, 
machine shops, a cordage works, the largest sugar re- 
finery in Canada, and a large plant for building steel 
ships. 

Institutions. Among the public buildings are the 
provincial Parliament buildings, government house, 
postoffice, customhouse, and city hall. Also note- 
worthy are Victoria General Hospital, Nova Scotia 
Technical College, Convent of the Sacred Heart, 
and the splendid new buildings of Dalhousie Uni- 
versity. Among other educational institutions are 
Saint Mary’s College, the Halifax Ladies’ College and 
Conservatory of Music, schools for the blind and deaf, 
Presbyterian and Catholic theological schools, and the 
Royal Naval College of Canada. 

Halifax is the seat of the Anglican archbishop of 
Nova Scotia and the Roman Catholic archbishop of 
Halifax, and the cathedrals of these two are imposing 
structures. The new civic park on the northwest 
arm, with its massive memorial tower, commemorates 
the origin here, in 1758, of the British colonial system 
of representative government. 

History. Halifax was founded by the Brit- 
ish in 1749 as a rival to the French fortress of 
Louisburg (which see). It was named for 
George Montagu, Earl of Halifax (1716-1771), 
who was at that time president of the British 
Board of Trade. Halifax was an uncle to Lord 
North, who played so important a part in the 
affairs of England a few years later. The an- 
cient citadel of the fortress remains, but there 
is also a ring of a dozen forts to guard the city. 
In 1750 Halifax supplanted Annapolis as the 
capital of the colony. During the Revolution- 
ary War, it was an important supply base for 
the British; in the War of 1812, an outfitting 
point for privateers; and during the American 
War of Secession, it was frequented by Con- 
federate blockade-runners. It was garrisoned 
by British troops until 1906, when the re- 
sponsibility for defense was assumed by the 
Canadian government. In its harbor, in 1917, 


a French steamer carrying T. N. T. collided 
with a Norwegian relief ship, causing an ex- 
plosion that devastated one-tenth of the city 
area. 

HALITE. See Salt. 

HALITOSIS, hal e toh r sis . See Breath and 
Breathing (Bad Breath). 

HALL, Asaph (1829-1907), an American 
astronomer noted for his study of double stars, 
and also for the discovery of two moons of the 
planet Mars, which he named Deimos and 
Phobos. For this latter achievement, the 
Royal Astronomical Society presented him with 
a gold medal. Hall was born in Goshen, Conn. 
He became a carpenter, but entered Central 
College in McGrawville, N. Y., in 1854, and 
later attended the University of Michigan. 
From 1863 until 1891, he was in government 
service, teaching mathematics in the Naval 
Observatory at Washington, and leading 
astronomical expeditions, notably to Bering 
Strait, Vladivostok, Siberia, and Colorado. 
He retired with the rank of captain. 

In 1895 he was appointed professor of astron- 
omy at Harvard University, where he remained 
six years. In 1875 was elected a member of 
the National Academy of Science, and was 
made president of the American Association 
for the Advancement of Science in 1902. 

HALL, G[ranville] Stanley (1845-1924), 
an American educator and psychologist, the 
first president of Clark University, Worcester, 
Mass. He was born 
in Massachusetts, and 
was educated at Wil- 
liams College and in 
Germany. Beginning 
his teaching career in 
1872, as professor of 
psychology at Anti- 
och College, Ohio, 

Hall became in- 
structor in English at 
Harvard in 1876, and 
two years later fin- 
ished a postgraduate 
course there. In 1881 
he became professor 
of psychology at 
Johns Hopkins Uni- 
versity, where he re- 
mained until his election to the presidency of 
Clark University in 1888. In this university 
he also filled the chair of psychology. See 
Clark University. 

President Hall was one of the notable lead- 
ers in adapting methods of instruction to the 
facts of evolutionary and experimental psychol- 
ogy, and he was an authority in the field of 
child development. 

Literary Interests. Professor Hall was the founder 
and the editor of the American Journal of Psychology, 
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the Pedagogical Seminary, the American Journal of 
Religious Psychology and Education , and the Journal 
of Race Development. Among his publications are 
The Contents of Children's Minds on Entering School ; 
Adolescence ; Youth , Its Education , Regimen , and 
Hygiene ; Educational Problems; Founders of Modern 
Psychology; Jesus the Christ, in the Light of Psychol - 
ogy; The Supreme Standard of Life and Conduct ; 
Recreations of a Psychologist; Senescence. 

HALLAM, haV am, Henry (1777-1859), an 
English historian whose great work, The Mid- 
dle Ages , was published in 1818. His sense of 
proportion and admirable arrangement are 
shown in his histories 
of France, Italy, 

Spain, Germany, and 
of the Greeks and 
Saracens. His logical 
arrangement of facts 
was due, no doubt, to 
his legal training. He 
was born at Windsor, 
studied law at Christ 
College, Oxford, and 
practiced law on the 
Oxford circuit for 
several years. He 
numbered among his 
friends Sidney Smith, 

Macaulay, and Lord 
Tennyson. Tenny- 
son’s In Memoriam 
was written as a trib- 
ute of his friendship for Hallam’s son Arthur, 
who died suddenly at the age of twenty-two. 
In 1830 Hallam and Washington Irving re- 
ceived medals offered by King George IV for 
distinction in historical writings. 

Historical Output. Among Hallam’s works, in ad- 
dition to The Middle Ages, are the Constitutional 
History of England from the Accession of Henry VII 
to the Death of George II, and the Introduction to the 
Literature of Europe in the Fifteenth , Sixteenth, and 
Seventeenth Centuries . 

HALLE, hah r le. 

See Germany (Prin- 
cipal Cities). 

HALLECK, haV ek y 
Eitz-Greene (1.790- 
1867), an American 
writer of verse whose 
chief claim to fame 
rests upon one patri- 
otic poem, Marco 
Bozzaris . He was 
born in Guilford, 

Conn. He became a 
clerk in a New York 
bank, after which, for 
a long period, he was 
the confidential agent of John Jacob Astor 
and was named by him one of the original 
trustees of the Astor Library. In 1819 Hal- 


leck collaborated with Joseph Rodman Drake 
in the humorous series of Croaker Papers , 
which appeared in the New ‘York Evening 
Post . Drake’s death in 1819 inspired Hal- 
leck’s most beautiful poem, beginning "Green 
be the turf above thee.” 

Other Writings. These include Fanny , a satire on 
the follies, fashions, and celebrities of the day; Alnwick 
Castle , Burns , and Marco Bozzaris. See Bozzaris, 
Marco. 

HALLEY, haT ie, Edmund (1656-1742), an 
English astronomer, the first to forecast the 
date of a return of a comet, a prediction 
verified by subsequent visits of the comet that 
bears his name. After graduating from Queen’s 
College, Oxford, he went to Saint Helena and 
spent two years in the island, compiling a catalog 
of the stars of the southern hemisphere, which 
was published in 1678. 

He was later sent on 
a scientific expedition 
to the Pacific Ocean, 
but his crew mutinied 
and compelled him to 
return before his work 
was completed. Hal- 
ley finished his task 
in a second expedi- 
tion and was given 
the rank of captain 
in the British navy, 
with half pay for life. 

In 1703 he was ap- 
pointed professor of 
geometry at Oxford, 
and devoted much of 
his time to compiling 
the results of his researches on the orbits of 
comets. He became secretary of the Royal 
Society in 1713 and Astronomer Royal in 1721. 

Halley’s Comet. This comet, named after Edmund 
Halley, was rediscovered in 1682, when it was visible 
for about a month. Records showed that it had been 
observed previously, in 1456, 1531, and 1607. Halley 
said that it would return at regular intervals, and it 
is a proof of the correctness of his calculations that 
the comet reappeared in 1759, 1835, and 1910. 
Scientists declare that this comet travels 3,200,000,- 
000 miles beyond the sun, and that its tail is many 
million miles long. It comes in sight once in nearly 
seventy-six years, being next due in 1986. See 
Comet. 

HALL MARK, the official mark of an assay 
office upon gold or silver coins, bullion, and 
other articles, to indicate purity; also, a symbol 
or mark adopted by a city or country. A 
lion passant , also called the standard mark , is 
the hall mark of England. Glasgow has the 
lion rampant for its mark. The term plate 
mark is also used by silversmiths and gold- 
smiths. The word hall mark is used figuratively 
in such expressions as "He has the hall mark 
of a true artist.” 
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They Live in Hearts They Leave Behind. The Hall of Fame, and a procession preceding an unveiling. 
Ah, wfro cap tell how hard it is to climb 

The steep where Fame's proud temple shines afar. — Beattie. 3021 
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HALL OF COLUMNS. See Egypt (.Ancient 


Cities: Thebes); Seti I. 

HALL OF FAME, a semicircular building of 
granite erected in 1900 as a memorial to famous 
Americans, on the grounds of the New York 
University, overlooking the Harlem River. It 
was established by a gift of $250,000, and con- 
sists of a museum of seven rooms on the ground 
floor, with a colonnade above, which is over 400 
feet in length. Along the colonnade are 150 
panels, in which the picture and the name and 
dates of birth and death of each person elected 
to a place in the Hall are to be placed. In 1900 
fifty names were to be chosen, and afterward 
others were to be selected at the rate of five 
everv five years; according to this plan, by 
the end of the century the 150 panels would be 
filled. The election of members to grace the 
Hall of Fame is in charge of the University 
Senate. The nominations of the public are 
invited, and these are submitted to a board of 
one hundred judges, chosen from all the states. 
Only names of persons who have been dead 
twenty-five years or more may be considered, 
and two-thirds of the votes are necessary to a 
choice. The names approved by the hundred 
judges are then voted upon by the University 
Senate. 

At first, only Americans bom in the United 
States were eligible, but in 1904 a plan was an- 
nounced to add a room with space for thirty 
panels, in which the pictures of foreign-born 
Am ericans could be placed. In 1900, of the 
252 names submitted, only twenty-nine (see 
list below) received the required number of 
votes. The vacancies were to be taken care 
of in ensuing elections. The list chosen in 1900 
follows: 


George Washington 
Abraham Lincoln 
Daniel Webster 
Benjamin Franklin 
Ulysses S. Grant 
John Marshall 
Thomas Jefferson 
Ralph Waldo Emerson 
Robert Fulton 
Henry W. Longfellow 
Washington Irving 
Jonathan Edwards 
Samuel F. B. Morse 
David G. Farragut 
Henry Clay 


Nathaniel Hawthorne 
George Peabody 
Peter Cooper 
Robert E. Lee 
Eli Whitney 
John J. Audubon 
Horace Mann 
Henry Ward Beecher 
James Kent 
Joseph Story 
John Adams 
William E. Channing 
Gilbert Stuart 
Asa Gray 


In 1905 the following were added: 

John Q. Adams Alexander Hamilton 

James R. Lowell Louis Agassiz 

William T. Sherman Mary Lyon 

James Madison Emma Willard 

John G. Whittier Maria Mitchell 

In 1910 these were added: 

Harriet Beecher Stowe William C. Bryant 


Oliver W. Holmes 
Edgar A. Poe 
James F. Cooper 
Phillips Brooks 


Frances E. Willard 
Andrew Jackson 
George Bancroft 
John L. Motley 


In 1915 seven new names were added: 

Mark Hopkins Charlotte Cushman 

Francis Parkman Rufus Choate 

Elias Howe Daniel Boone 

Joseph Henry 

In 1920 seven were added: 

Mark Twain Patrick Henry 

James B Eads Roger Williams 

Wm. T G. Morton i\lice Freeman Palmer 

Augustus St. Gaudens 

In 1925 two were added, no other names 
having received the required number of votes: 
Edwin Booth John Paul Jones 

[See illustration, page j° 2I *j 

HALLOWEEN, hal 0 ecu' , or HALLOW- 
EVEN, the evening of October 31, for young 
people a time for gayety and pranks, a night 
to play at being witches, ghosts, and fairies. 
That evening is so called because it is the 
eve of the Christian festival of All Saints. 
which falls on November 1. The name means. 
Holy Eve , and commemorates a time which was 
originally set apart, as Lowell expresses it in his 
poem, All Saints y to honor the memory of — 

All Saints — the unknown good that rest 
In God’s still memory folded deep. 

The bravely dumb who did their deed, 

And scorned to blot it with a name; 

Men of the plain heroic breed, 

That loved Heaven’s silence more than fame. 

The building of bonfires, cracking of nuts, 
bobbing for apples floating in tubs of water, 
and telling of fortunes and ghost stories, which 
are now Hallowe’en customs, are all relics of pa- 
ganism. About thirteen centuries ago, pagans 
celebrated November 1 as All Spirits’ Day , 
when spirits, both good and evil, were believed 
to be on earth. The Druids also celebrated 
their harvest festival about that time, and 
many strange ceremonies were performed. 
Even after the pagans adopted Christianity, 
they still observed many of their old customs, 
including those which have survived as the 
Hallowe’en diversions of to-day. In past years 
the ceremonies peculiar to the occasion in 
Scotland were of a highly superstitious nature, 
and Burns humorously described them in his 
poem, Hallowe’en . See illustration and pro- 
gram on page 3023. 

HALLSTATT, hahV shtaht, Austria, the 
location of a necropolis of the Bronze Age. 
See Necropolis. 

HALLUCINATION, hal lu se na' shun , a 
mental state in which a person is certain that he 
sees, hears, or otherwise perceives something 
which does not actually exist (see Perception). 
That is, the object which seems to stimulate 
the organs of sense is only imagined. Halluci- 
nations are frequently experienced by those 
laboring under severe mental strain, and they 
are common in cases of intoxication and in- 
sanity. Normal persons, however, often hear 
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voices and see visions in the drowsy interval 
between waking and sleeping. 

Hallucination usually comes through the 
sense of hearing; sight is next in order; and 
then follow smell, taste, and touch. Probably 
everyone has experienced the common halluci- 
nation of hearing the striking of a clock or the 
sounds of musical instruments. A well-known 
historic example of hallucination may be found 
in the experience of Joan of Arc, the French 
peasant girl, who was inspired by heavenly 
voices and visions to save her country from 
the power of the English (see Joan of Arc). 

Hallucination should not be confused with 
illusion , though the two mental states are 
closely related. In the latter case, the person 
perceives something that has reality, but does 
not see, or interpret, it correctly. A common 
example of illusion is the feeling of motion ex- 
perienced by one sitting in a train which is not 
moving, when another train passes on a neigh- 
boring track (in this connection, see the article 
Einstein's Theory). 

Hallucinations, being effects rather than 
causes, cannot be treated medically. Physicians 
seek the basis of the disorder, and, if that can 
be cured, hallucinations cease. c.e.s. 

HALO, a word derived from the Greek 
name for a thrashing floor on which oxen, going 
round and round, trod a circular path. It is 
now applied in astronomy to luminous rings 
round the sun and moon. Three of these cir- 
cles of light are sometimes seen surrounding 
the sun. Halos are probably formed by the re- 
fraction of light from particles of ice, and are 
most common in Arctic regions. In addition to 
the circle, a cross is sometimes seen, stretching 
beyond the limits of the halo, and on the bands 
of the cross occur parhelia, or mock suns. 
The band round the sun and moon is generally 
colored red on the inside, tapering off into 
orange, yellow, and white at the edges. Co- 
ronas, sometimes called halos, are not really 
such, and are due to different causes. See 
Corona; Parhelion; Nimbus. 

In Art. The halo is much used in art as an emblem 
of divinity and of purity or saintliness. Since the 
fifth century, few pictures of Christ or of a saint have 
been painted without a luminous circle nearly sur- 
rounding the head. 

HALOGENS, haV o jenz } a group of four 
non-metallic chemical elements which have the 
common property of forming salts similar 
to ocean salt. These chemicals are bromine, 
chlorine, fluorine, and iodine (see articles 
under these titles). They combine directly 
with many other elements, and their chemical 
compounds have similar properties. The name 
of the group is from the Greek words meaning 
salt-producer . See Chemistry. t.b.j. 

HALS, hahls , Frans (about 1580-1666), 
a Dutch painter* second only to Rembrandt 
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Where the bee sucks there suck I; 

In a cowslip’s bell I lie; 

There I couch when owls do cry. 

On the bat’s back do I fly. — Shakespeare. 

There is less of historical and educa- 
tional interest in connection with this 
holiday than with most of the special 
days that are observed in schools, but 
children find a peculiar fascination in 
its weird legends and in its time-honored 
symbols. Since there are so many of 
these symbols, the day lends itself espe- 
cially to excellent “busy work.” The pu- 
pils may make booklets in the shape of 
pumpkins, black cats, witches’ hats, or 
brooms, and these may serve as invita- 
tions to their parents to visit the school. 
Rows of brownies or fairies may also be 
cut from white paper and arranged about 
the top of the blackboards as a border. 
The following program includes many of 
the special elements that make the day 
attractive. 

The Brownie Song. Gaynor 

Fairies of the Caldron Low Howitt 

The Shoemaker and the Elves Grimm 

The Gifts of the Dwarfs 

See article Story-Telling 

The Fairies Allingham 

Dramatization of Cinderella 

Reading from Adventures of a Brownie 

Craik 

Tam o’Shanter Burns 

Frau Holle ... See article Story-Telling 

Little Orphant Annie Riley 

Jack o’ Lantern Drill 
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among the portrait painters of Holland. Little 
is known of his life, except that he lived chiefly 
in Haarlem, was of dissolute habits, and that 
during the last years of his life he was saved 
from hopeless poverty only through a yearly 
pension granted him by the city. In spite of 
these disadvantages, he left to posterity some 
of the greatest portraits of all time. Hals 
chose as sitters people from all classes of society, 
but he was especially successful in portraying 
characters of “low life 35 — fishwives, street 
musicians, children of fisher folk, and so on. 
As a portrayer of faces wreathed in laughter, 
he has never been equaled, and his subjects 
of feasting exhibit great vivacity and spirit. 
Famous, too, are his group pictures of archers 
and civic guards. It is said that he received 
more commissions from the guilds and public 
officials than any other painter of Holland. 

In spite of the fact that as a painter Hals 
was high in the favor of the people of his time, 
his work brought him little financial return. 
His pictures were sold for a few shillings or a 
few pounds — not sufficient to relieve his 
family of dire poverty. Two centuries elapsed 
before suitable recognition was accorded to 
his genius. Early in the present century, more 
than $20,000 was paid for a single picture, 
and a group of his paintings was bought by 
the National Gallery for $125,000. 

[Representative of his numerous canvases are his 
Laughing Cavalier , Hille Bobbe, Banquet of the 
Officers of Saint George’s Shooting Company, William 
van Heythuysen , and Jolly Trio.) 

HALTERES, halte'reez . See Dumb-Bells. 

HAM, meat from the thigh of the hog, 
prepared for the consumer by salting and 
smoking. Ham is frequently known as lean 
pork, as distinguished from bacon, which is 



POOD VALUE OP HAM 

The chart gives the composition of the edible portion 
of medium-fat smoked ham. This cut has a fuel 
value of 1,880 calories per pound. Ham is a cold- 
weather meat, because of its heat-producing qualities. 

fat pork. The amount of fat in ham varies 
considerably, however. The percentage for 
average lean smoked ham is 20.8; that for 


medium fat ham is 38.8. Bacon has about 
twice as much fat as ham. Because of its 
agreeable taste and flavor, ham is one of the 
favorite table meats, fried ham being a staple 
breakfast dish, and cold boiled ham being 
equally popular for sandwiches and as a 
luncheon meat. Baked ham is in wide favor as 
a dinner meat, and is often served with sweet 
potatoes and a dressing made of brown sugar 
and dried bread crumbs, seasoned with cloves. 

The curing of ham is an important branch of 
the meat-packing industry, and it is also a 
common farm industry. There are two methods 
of salting, the wet-salting, or pickling, method, 
and the dry-salting method. By the former, the 
hams are kept in brine from a month to a 
month and a half, with occasional renewals of 
the pickling liquid. The dry-salting method 
consists in rubbing the meat thoroughly with 
salt, repeating the process at the end of ten 
days, and again at the end of another ten days. 
After the salting, the hams are hung in smoke- 
houses; a smoldering fire is built beneath the 
floor, and the smoke ascends to the meat 
through holes in the flooring. The smoking 
lasts from twelve to forty-eight hours. The 
hams are then cooled, wrapped, and, if in- 
tended for the market, put in boxes for ship- 
ment. The large packers usually have a brand 
burned in the skin before wrapping. See Pork; 
Meat and Meat Packing. e.v.m’c. 

HAM, one of the three sons of Noah (which 
see). 

HAMADRYAD, ham' a dri ad. See Baboon. 

HAMADRYADS. See Dryads; Nymphs. 

HAMAMELIS, ham a me' Us. See Witch- 
Hazel. 

HAMAN, ha' man , a royal favorite at the 
court of the despotic Persian king, Ahasuerus 
(supposed to have been Xerxes I), who pro- 
moted him to high rank, where all the princes 
bowed to his authority. He was of lowly origin, 
so he felt very much elated when the king, soon 
after marrying the beautiful Jewess, Esther, 
honored him. When Mordecai, a cousin and 
the former guardian of Esther, refused to bow 
to Haman, the latter became very angry 
and planned to massacre, not only Mordecai, 
but all the Jews in the empire ( Esther m, 
8-9). Then Esther, who had kept her nation- 
ality a secret, risked her life by revealing it to 
the king and pleading for her people. The 
monarch quickly saw the whole nefarious plot, 
and ordered his servants to hang Haman on the 
gallows he had prepared for Mordecai. The 
latter was given high honor, and the Jews 
were spared. See Ahasuerus; Esther. 

[The saying, “Hang as high as Haman, 3 3 arose from 
the fact that Haman ordered an unusually high 
gallows built for Mordecai, since it was his intention 
that people all oyer the city should see the death of 
the Jew.] 
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HAMBURG (in German, hahm' boorK ), 
next to Berlin the largest city in the German 
republic, and one of the most important com- 
mercial centers of continental Europe. It is 
situated seventy-five miles from the North Sea 
port of Cuxhaven, on the northern branch of 
the River Elbe, and 178 miles northwest of 
Berlin. The value of its shipping and com- 
merce before the World War was exceeded 
only by that of London and New York. After 



a recovery that gradually brought it to normal 
conditions. 

The city is crossed in all directions by canals, 
and is also intersected by the River Alster, 
which forms two large lakes or basins known as 
the Binnenalster and Aussenalster. More 
than sixty bridges cross the canals, and two 
splendid structures span the Elbe. The com- 
mercial part of the town is old, and possesses 
little beauty. The canals are lined by ware- 
houses, to which lighters bring goods from the 
harbor, which is one of the best equipped in 
the world. The more modem portion sur- 
rounds the two basins of the Alster, and con- 
tains many handsome buildings and beautiful 
promenades. The Church of Saint Nicholas 
is one of the loftiest churches in the world, 
with a spire 482 feet high. The University 
of Hamburg, which was founded in 1919, has 
over 4,500 students. 

Hamburg is one of the largest of the world's ' 
coffee markets, and is also among the foremost 
cities in money-exchange transactions. The 
principal exports are sugar, coffee, woolen 
and cotton goods, ironware, machinery, to- 
bacco, and paper. The imports consist chiefly 
of raw products, such as wool, hides, tobacco, 
iron, grain, and coffee. One of the principal 
industries is shipbuilding; the largest vessels 
of the old German navy were built here. 
Population, 1925, 1,152,523. 

Hamburg State, a free state of the German 
republic, containing the metropolitan district 
of Hamburg. It has an area of 160 square 
miles. It lies between Schleswig-Holstein 
on the north and Hanover on the south, ex- 


tending to Cuxhaven at the mouth of the Elbe. 
Hamburg is a republic governed by a senate and 
a house of burgesses. In the country districts, 
the soil is very fertile and produces good crops 
of rye, barley, wheat, and potatoes. In ad- 
dition to Hamburg, the chief towns are Berge- 
dorf, with 16,730 inhabitants, and Cuxhaven 
(Ritzebuttel) , with 15,000. The latter became 
an important naval base at the beginning of 
the World War. Population of the state, ex- 
clusive of the city of Hamburg, 73,397 in 1925. 

HAMEL N, on HAMELIN, hah ' mein . See 
Weser River; Pied Piper oe Hamelxn. 

HAMILCAR BARCA, hah mil 1 kahr baJiT / kah 
(270-228 B.c.), a commander in chief of the 
army of ancient Carthage, whose wonderful 
military genius prepared the way for the found- 
ing of a new empire in Spain by his famous 
son, Hannibal. While still a young man, 
Hamilcar Barca was given command of the 
Carthaginian forces in Sicily, shortly before 
the close of the First Punic War. Although the 
Romans were masters of almost the whole 
island, he conducted war against them with 
great ability for several years, making Rome 
fear for the safety of its Italian possessions.; 
In 241 b.c. the Carthaginian admiral, Hanno, 
was severely defeated, and Hamilcar Barca, 
was compelled to leave Sicily. 

After the close of the First Punic War, the- 
Carthaginians determined to repair their losses 
by new conquests in Spain. In 236 b.c. Hamil- 
car led the march westward, where for nine 
years he devoted his commanding genius 
to organizing the different Iberian tribes into 
a compact state. His great design of making 
Spain a point of attack against Rome was 
carried out by his son-in-law, Hasdrubal, and 
by his son, Hannibal. 

Related Subjects. The reader is referred in these 
volumes to the following articles' 

Carthage Hasdrubal 

Hannibal Punic Wars 

HAMILTON, capital of the Bermuda 
Islands (which see) . 

HAMILTON, Alexander (1757-1804). This 
American statesman, the first Secretary of the 
Treasury, took his seat in Washington's first 
Cabinet at a time when the treasury of the 
nation was empty and the government was 
without credit. How he acquitted himself 
in the difficult role he was called upon to play 
is summed up in the eloquent words of Daniel 
Webster: 

He smote the rock of the national resources, and 
abundant streams of revenue gushed forth. He 
touched the dead corpse of Public Credit, and it 
sprang upon its feet. 

Alexander Hamilton was bom at Charles 
Town, on the island of Nevis in the West 
Indies, on January u, 1757. His father, 
James Hamilton, was a Scottish merchant of 
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good family, and his mother was Rachael 
Fawcett, of French Huguenot descent. At 
the age of sixteen, the boy came to America 
to complete his education, studying for a year 
in a grammar school at Elizabethtown, N. J., 



ALEXANDER HAMILTON 


and then entering King’s College (now Co- 
lumbia University) . The struggle of the colonies 
against England early enlisted his ardent 
sympathy, and before the opening of hostilities, 
he published anonymously two remarkable 
pamphlets in support of the patriot cause. 
On the outbreak of the Revolution, he joined 
the colonial forces, and displayed such valor 
and coolness in Washington’s New Jersey 
campaign of 1776-1777 that the latter raised 
him to the rank of lieutenant colonel. 

After the close of the war, Hamilton took a 
course in law, and in 1782-1783 represented 
New York in the Continental Congress. He 
was keenly alive to the weakness of the govern- 
ment under the Articles of Confederation, and 
he bore a conspicuous part in the assembling 
of the Constitutional Convention of 1787, in 
which he sat as one of the delegates from New 
York. No one labored more fervently than he 
for the adoption of the new Constitution; his 
masterly papers in its support, published in 
The Federalist , and his speeches in the New 
York convention which ratified it, exerted a 
tremendous influence in its favor. 

In 1789, when the Treasury Department was 
organized, President Washington appointed 
Hamilton the first Secretary of the Treasury, 
and his handling of the nation’s financial prob- 


lems during his term of office laid the founda- 
tion of national prosperity. Through his 
initiative, the general government agreed to pay 
the debts incurred by the states during the 
Revolution; a national bank and mint were 
established; and national revenues were pro- 
vided for by means of import duties (see 
Tariff) and taxes on certain home products. 
His financial policy brought him into sharp 
conflict with Thomas Jefferson, who repre- 
sented the party opposed . to a strongly ^ cen- 
tralized government, and in 1795 he resigned 
and took up the practice of law in New York. 

'Hamilton’s influence did not decline with 
his retirement. He remained a trusted and 
loyal adviser of Washington, giving him valued 
support in the trying Jay Treaty crisis, and 
for the retiring President he wrote the Fare- 
well Add/res si In 1804 he became involved in a 
political dispute with Aaron Burr and ac- 
cepted the latter’s challenge to a duel, in 
which he fell mortally wounded. On the monu- 
ment which has been erected over his grave 
in Old Trinity Churchyard, New York, one 
may to-day read this fitting tribute to him: 
“The patriot of incorruptible integrity; the 
soldier of approved valor; the statesman of 
consummate wisdom.” b.m.w. 


Related Subjects. Knowledge of Alexander Hamilton 
and of the crises which he was called upon to meet may be 
increased by consulting the following articles in these 


volumes: 

Articles of Confedera- 
tion 

Burr, Aaron 
Federalist, The 
Federalist Party 


Internal Revenue 
Jay Treaty 
Political Parties 
Treasury Department 
Washington, George 


HAMILTON, Mount. See Observatory 
(L ick Observatory). 

HAMILTON, Ohio. See Ohio (back of map). 

HAMILTON, Ont., the county seat of 
Wentworth County, one of the most impor- 
tant manufacturing centers in Canada. In 
size it is the second city in the province and 
fifth in the Dominion. It is situated on Bur- 
lington Bay, at the western extremity of Lake 
Ontario, thirty-nine miles southwest of To- 
ronto, by rail. The city is served by the 
Toronto, Hamilton & Buffalo, the Canadian 
Pacific, and the Canadian National railways 
and electric interurban lines, and steamers 
run to other lake ports. Hamilton is on the main 
motor highway between Windsor and Mont- 
real, and is a center of various motorbus lines. 

The first settlement was made in 1813 by 
George Hamilton, in honor of whom the place 
was named; it was incorporated as a city in 
1846. Population, 1921, 114,151, 


Industry. Through its fine shipping facilities, and 
abundant hydroelectric power developed in the 
Niagara field, Hamilton has become a manufacturing 
center; in the value of its manufactures, it ranks 
third among Canadian cities. There are about 790 
industrial plants, the largest of which are the Cana- 
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d an branches of the International Harvester, West- 
inghouse Company, and International Steel. There 
are also factories for making cotton and woolen goods, 
clothing, glass, elevators, boots, and tobacco products. 
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HAMILTON, Sir William and Lady. 
See Nelson, Horatio. 

HAMILTON COLLEGE. See New York 
(Education). 

HAMILTON RIVER, also known as Grand 
River, the greatest river of the Labrador pen- 
insula. Its source is a chain of small lakes, 
among them Ashuanipi and Atikonak, in the 
central part of the peninsula. From these 
lakes issue a number of small streams, which 
unite to form the Hamilton. About midway 
to the Atlantic, in its course of 350 miles, the 
river turns sharply, and instead of running 
southeast, it turns to the northeast, until it 
ends in Lake Melville, an extension of Hamil- 
ton Inlet. 

Grand Falls. The Hamilton River is not 
important for its length or for the basin it 
drains (29,100 square miles). It is famous, 
however,, for Grand Falls, which occur about 
220 miles from the mouth. Here, within a 
distance of twelve miles, the river drops 760 
feet, a series of rapids culminating in a sheer 
fall over a rocky ledge over 300 feet high. 
At the falls, the river is 200 feet wide, and the 
roar of the waters can be heard for twenty 
miles. Below the falls, the river rushes through 
a majestic canyon 400 to 500 feet high and about 
twenty-five miles long. The falls were first 
seen by white men in 1839, but in the course 
of half a century, the existence became myth- 
ical, and not until 1891, when they were redis- 


covered, was accurate knowledge of them again 
obtained. 

HAMXTXC, ham it' ik, RACES. See Races 
of Men. 

HAMLET, or HAMLETH, a personage, half 
mythological and half historical, whom Shake- 
speare has transformed into one of the most 
prominent figures in literature. He is the hero 
of the most famous tragedy of Shakespeare, 
which follows closely the semi-mythological 
story of Hamleth. According to the ancient 
legend, Hamleth was Prince of Jutland; the 
king, his father, had been murdered by his 
own brother, Fengo, who took the throne. 
Hamleth pretended madness to save his life. 
His mother helped him avenge his father’s 
murder by putting Fengo to death. The reader 
is referred to the article Shakespeare (Syn- 
opses of the Plays). 

Illustrations. The reader is referred to pages 
i8gs and 1896, in the article Denmark, for historic 
evidences connected with Hamlet. 

HAMLIN, Hannibal (1809-1891), an Amer- 
ican statesman, one of the leaders of the anti- 
slavery faction for nearly two decades before 
the War of Secession. 

He was active in the 
organization of the 
Republican party in 
1856, and was the 
first Vice-President of 
the United States 
elected by that party, 
for he was chosen on 
the Lincoln ticket in 
i860. Hamlin was 
born in Maine. In 
1835 he was admitted 
to the bar, and two 
years later began a 
long political career 
with election to the 
Maine legislature, as 
a Democrat. Ini 843 
he was sent to Con- 
gress, and served in 
the House of Representatives from 1843 to 
1847. From the beginning of his Congressional 
term, he took a firm stand against slavery, 
and in 1846 attracted wide attention by in- 
troducing into the House the Wilmot Proviso 
(which see), an anti-slavery measure. 

Hamlin was elected to the United States 
Senate in 1848, to fill a vacancy, and was 
reelected for a full term in 1851, but five years 
later he retired to become governor of Maine. 
In 1857, however, he returned to the Senate, 
where he remained until his election to the 
Vice-Presidency in i860. From 1869 to 1881 
he was again sent to the United States Senate, 
and from 1881 to 1883 was minister to Spain. 

HAMLINE UNIVERSITY. See Mmste- 
apolis, Minn.; Minnesota (Education), 
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HAMMER, Throwing the, feat of 
strength and agility that forms an important 
part of modern athletic contests. The contest- 
ant stands within a circle seven feet in diameter, 
and after swinging the hammer round his head 
to gain momentum, hurls it as far as possible. 



POSITIONS IN HAAIM.IIR THROWING 

At left, position of the feet at the beginning of 
the swing; center, beginning of the second turn — 
well up on the toe; at right, the balance, after 
letting the hammer fly. 

The hammer is a metal ball weighing not more 
than sixteen pounds; the handle, not more than 
four feet long, consists of chains or wire ropes 
with wooden grips for the hands. Much prac- 
tice is required before one may become an 
expert. Strength is needed, but it is not so 
important as control of the muscles, which 
must work in perfect harmony to produce the 
highest skill. The record throw for a hammer 
weighing sixteen pounds is 189 feet and 
inches. 

HAMMERFEST. See Norway (The Cities). 

HAMMERHEAD, a species of shark (which 
see). * 

HAMMERSTEIN, ham r ur stine, Oscar 
( 1847-1919), a theatrical and operatic producer. 
Seven years after he arrived in America from 
Germany, Oscar Hammerstein had amassed a 
small fortune which he invested in his first 
theatrical venture. He was only twenty-three 
when he took over the old Stadt Theater, in 
the Bowery. Between 1888 and 1906, he built 
and managed the Harlem Opera House, the 
Olympia, Belasco, Victoria, and several other 
playhouses. He had planned that the Man- 
hattan Opera House, which he opened in 1906, 
should be used for productions of operas in 
English. Before the opening night, all plans 
had been changed, and indications the first 
night were , that the long-established Metro- 
politan Opera had a formidable rival. Ham- 
merstein introduced brilliant foreign artists, 
French operas, and the works of modem com- 
posers. He engaged Campanihi, Melba, 
Tetrazzini, and, other operatic;, singers, at sal- 
aries which were unheard of before his time, 
and refused to produce trite and hackneyed 
operas. His venture was a tremendous success 
as a stimulus to music culture in New York; 
but a financial failure. : 


In 1 91 1 Hammerstein was forced to sell Ms 
interests to the Metropolitan and to agree not 
to produce grand opera for ten years, in any 
territory controlled by his rival. He had sold 
the Philadelphia Opera House in igio, two 
years after he built it. With no business con- 
nections in the United States, the impresario 
sailed for London, where he built the London 
Opera House and managed it according to his 
policies at the Manhattan. French opera 
gained no followers in the British capital* and 
its sponsor faced another financial catastrophe. 
Undaunted, Hammerstein returned to New 
York, built a theater, engaged artists, and 
prepared for a gala opening in total disregard 
of the agreement signed less than two years 
before. The Metropolitan sought legal redress, 
and the courts ruled that the American Opera 
House could not be used for operatic produc- 
tions. The name was changed to Lexington 
Theater, and theatrical enterprises were shown 
there. Legal and financial difficulties harassed 
Hammerstein during the remainder of his life. 

Arthur Hammerstein, son of Oscar, is a well-known 
producer of light operas noted for their charm and 
finish. Wildfiower , Song of the Flame, and Rose 
Marie had long runs in New York and London. 
Rose Marie was a popular success in other American 
cities, and was made into a moving picture. 

Elaine Hammerstein, granddaughter of Oscar, 
inherited a love for the theater, and became an actress 
of ability. She has appeared in moving pictures, as 
well as on the legitimate stage. 

HAMMOCK, ham! uk , a hanging bed or 
couch which, to the sailor accustomed to sleep- 
ing in it, is comfortable and luxurious, but to 
the uninitiated is neither pleasant nor es- 
pecially safe. During the summer season, 
hammocks of brightly colored, loose-woven 
cord or hemp are much in evidence on verandas 
or under trees, but the sailor’s hammock is 
a less ornamental and more substantial affair. 
The latter is of heavy canvas three feet wide 
and six feet long, and is swung by cords at the 
ends to hooks under the deck. In the morning 
it is taken down, the mattress is rolled up in 
it, and the whole bundle is stored in sl locker. 
Sometimes when a sailor dies at sea, his body is 
wrapped in his hammock for burial, and it was 
to this custom that Tennyson referred when 
he wrote: 

O mother, praying God will save 

Thy sailor — while thy head is bow’d, 

His heavy-shotted hammock-shroud 
Drops in his vast and wandering grave. 

In the United States, from year to year ? 
there is an average of six hammock factories, 
though before the World War there were more 
than a dozen. 

Derivation. The natives of Peru first made use of 
such swinging beds, and it is from their word kamaca 
that the English name is derived. 
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HAMMOND, the family name of a father 
and son who rose to fame in the fields of science 
and invention. 

John Hays Hammond, Sr. (1855- ), an Amer- 

ican mining engineer, a native of San Francisco, 
and a graduate of a mining school in Freiburg, Ger- 
many. Early in his career, he became a mining expert 
on the staff of the Geological Survey, but left public 
service in 18S2 to become a mine superintendent and 
eventually a consulting engineer. In the latter capac- 
ity, his services were in demand by great companies 
throughout the world. 

While in South Africa, he became involved in the 
Jameson Raid (see Jameson, Leander Starr), and 
for alleged complicity was sentenced to death by the 
Boers, but was eventually released upon payment of 
a fine of $125,000. Few men have acquired greater 
interests in mining properties. Hammond has lec- 
tured at Harvard, Yale, Johns Hopkins, and Colum- 
bia universities, and in 1910 was the special represent- 
ative of the President of the United States at the 
coronation of George V, in London. In 1929 he was 
awarded the highest medal of the American Institute 
of Mining and Metallurgical Engineers, the third 
man in its history to receive this distinction. 

John Hays Hammond, Jr. (1888- ), son of 

the above, was born in San Francisco and educated 
at the Sheffield Scientific School of Yale University. 
Hammond has earned high rank among inventors; 
on several occasions, the American government has 
recognized his achievements by adopting his devices. 
He perfected a wireless-controlled torpedo which is 
destined to strengthen coast defenses; this was fol- 
lowed by a new system whereby torpedoes could be 
fired from battleships. New incendiary devices of 
his were used in the World War, 

Among his greatest inventions was one which in- 
sures isolation of sender and receiver in the use of 
radio, by which no other person can “listen in.” He 
holds a large number of patents for inventions in 
the line of telephony and radio-telegraphy. See 
Radio Communication. 

HAMMOND, Ind., an industrial suburb of 
Chicago, 111 ., adjoining it on the southeast. 
It is in Lake County, in the extreme north- 
western comer of the state, extending for two 
miles along the shore of Lake Michigan and for 
five miles down the Illinois-Indiana state line. 
The business center of Chicago is eighteen 
miles northwest. 

Hammond was settled in 1868; in 1883 it was 
organized as a town, and in 1884 received a 
city charter. Population, 1928, 56,000 (Fed- 
eral estimate). 

Transportation. Hammond has the service of aU 
the railway lines approaching Chicago from the east. 
Interurban lines and motorbus lines connect with 
Chicago and other cities in Northern Indiana. Ship- 
ping facilities are further increased by the operation 
of six belt lines, by navigation through the Calumet 
River, which discharges into Lake Michigan at South 
Chicago, HI., and by transportation through the 
Indiana Harbor Canal. 

Industries. Although Hammond is closely con- 
nected with Chicago industrially, it is in itself a city 
of importance, The development of Hammond be- 
gan with the establishment of the G. H. Hammond 


Company’s packing house This firm was the first 
in the United States to pack fresh meat for shipment 
(1869). For a long time the town was known as a 
packing-house community, but attention has been 
turned to other branches of industry, and there are 
now nearly ninety factories. The city has one of the 
largest manufactories of surgical instruments, a mam- 
moth oil refinery, and one of the largest printing 
houses in the United States. R.G B. 

HAMMURABI, hahm 00 rah' be (about 2124- 
about 2081 b.c.) , a king of Babylonia, the sixth 
ruler of the first dynasty of Babylon. He^is 
renowned as an administrator of unusual skill, 
and for the code of laws which bears his name. 
The records of his reign are preserved in nu- 
merous inscriptions, which afford a fuller ac- 
count of this period than that of any other in 
Babylonian history. 

Hammurabi’s chief concern was with the 
administration of justice. He reorganized the 
courts, and transferred the judicial duties from 
the priests to elders, who were appointed for 
life. The code of laws which he formulated 
was excellent for those times. It attempted 
to protect the rights and promote the welfare 
of all classes of the people (see subhead, below). 

He also encouraged building enterprises, the 
construction of granaries and canals, and the 
development of the financial resources of his 
kingdom. It was his ambition to exalt right- 
eousness and to rule with justice. History ac- 
cords him a place as the noblest king of all 
those who ruled in Babylon. See Babylonia. 

Code of Hammurabi. If we consider the date 
when the laws of Hammurabi were formulated, their 
enlightened character must be judged remarkable. 
The laws were carved on a stone which was dis- 
covered in Susa in 1901. There are 282 paragraphs 
in all, and they deal with personal and property 
rights. There are none pertaining to religious duties. 

Some of the subjects treated are: false testimony, 
unjust accusation, witchcraft, domestic property, 
family rights, damage in various trades, rates for 
various forms of service, loans, deposits, and debts. 

In general, the code is noteworthy for its humane 
provisions. It seeks to provide protection for the 
weak against the strong, the poor against the rich. 
There is the occasional prescription of a barbarous 
penalty, but as a whole, the laws are greatly in ad- 
vance of the codes of that time. 

HAMPDEN, John (1594-1643), a British 
statesman who received the title of “Patriot 
Hampden” for resisting Charles T s demand for 
ship money, one form of taxation, after the 
judges had decided in favor of the king’s right 
to levy. For this defiance he was prosecuted, 
and he argued his own case against the Crown 
lawyers for twelve days before the twelve 
judges. Although the decision was against 
him by a vote of seven to five, public opinion 
gave him the victory. Hampden was a member 
of the Short Parliament and the Long Parlia- 
ment in 1640, and was one of the five members 
whom the king attempted to seize in January, 
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1642. When civil war broke out, he commanded 
a regiment under the Earl of Essex in the Par- 
liamentary army. In the skirmish on Chalgrove 
Field, he received a wound and died six days 
later. See Charles (I, England), and other 
references there named. 

HAMPSHIRE DOWN SHEEP. See Sheep 
(Important Domestic Breeds). 

HAMPTON, Wade (i 8 1 8-1 902) , an American 
soldier, grandson of General Wade Hampton 
of Revolutionary fame, was born in Charles- 
ton, S. C., in the 
home of his mother’s 
grandfather; the 
house still stands, 
and is marked by a 
tablet. He was grad- 
uated from the Uni- 
versity of South 
Carolina, studied law 
but never practiced 
it, and served in both 
houses of the state 
legislature. At the 
outbreak of the War 
of Secession, he 
equipped at his own 
expense a command 
of Confederate cav- 
alry, infantry, and 
artillery, known as 
Hampton’s Legion. 

He won distinction at Bull Run and Seven 
Pines, was made brigadier general of cavalry, 
took part in Lee’s northern advance, and 
fought Sheridan in the Shenandoah Valley. 
In 1864 he became lieutenant general and 
assumed command of Lee’s entire cavalry 
forces. In 1865, as commander of Johnston’s 
cavalry, General Hampton made valiant 
efforts to prevent Sherman’s advance north- 
ward from Savannah. From 1876 to 1879, he 
was governor of South Carolina, United States 
Senator from that state from 1879 to 1891, and 
United States Commissioner of Railroads from 
1893 to 1897. See Statuary Hall. 

HAMPTON COURT CONFERENCE, a 
meeting called in 1604 by James I of England 
to settle the differences between the Puritan 
and High Church parties of the Church of 
England. The conference lasted for three days 
and resulted in a few trifling changes in the 
ritual, but entirely failed to bring about the 
reforms desired by the Puritans, and made 
their position more difficult. An important 
indirect result of the conference was that 
revision of the Bible which is called the King 
James, or Authorized , Version (1611). 

Related. Subjects. The reader is referred in these vol- 
umes to the following articles: 

Bible (Accepted English James (I, England) 

Versions) Puritans 

Church, of England 


HAMPTON NORMAL AND AGRICUL- 
TURAL INSTITUTE, an undenominational 
industrial school established at Hampton, Va., 
in 1868, for the education of negroes and In- 
dians. Its influence on negro education has 
been noteworthy. From it was graduated 
Booker T. Washington, the greatest educator 
of the negro race, himself the founder of a 
similar institution, and President Robert R. 
Moton, his successor there. Hampton Institute 
was opened in 1868 with two teachers and 
fifteen former slaves as students, under the 
auspices of the American Missionary Associa- 
tion. Its founder and first superintendent was 
General Samuel Chapman Armstrong. In 
1870 it was granted a state charter. The 
school is a private corporation, its manage- 
ment being in the hands of a board of seven- 
teen trustees, representing various religious 
denominations. 

Over 1,000 acres of land are owned by the 
institution, and its 140 buildings include dormi- 
tories, recitation halls, the Collis P. Hunting- 
ton Library, a church, a Y. M. C. A. building, 
hospital, modern brick bams and silos, a 
gymnasium, a trade school, a community day 
school used as a practice school, and a hall for 
domestic science and agriculture. Carpentry, 
painting, blacksmithing, tailoring, and other 
trades are open to boys who are sixteen years 
of age and over, while the girls are instructed 
in housework, laundry work, cooking, sewing, 
methods of teaching, and the fundamentals of 
agriculture. In connection with a four-year 
agricultural course, the institution maintains 
two well-equipped farms. The normal course 
leads to the degree of bachelor of arts in edu- 
cation. 

Related Subjects. The reader is referred in these vol- 
umes to the articles Negro; Fisk University; Howard 
University; Alabama (Education: Tuskegee Normal and 
Industrial Institute) ; Virginia (Education). 

HAMPTON ROADS, Battle of. See 
War of Secession (Battles: Monitor and 
Merrimac) . 

HAMPTON ROADS CONFERENCE, a fa- 
mous but fruitless conference in American 
history, by which an endeavor was made to ar- 
range peace between the North and the South, 
toward the end of the War of Secession. It 
was held on February 3, 1865, on board the 
River Queen, at Hampton Roads (see Chesa- 
peake Bay), near Fort Monroe. President Lin- 
coln and Secretary of State Seward represented 
the United States government. The Confed- 
eracy was represented by Vice-President Alex- 
ander H. Stephens, Senator Robert M. T. 
Hunter, and Assistant Secretary of War John 
A. Campbell. President Lincoln refused to 
make any treaty with the Confederate govern- 
ment, and declined to consider any peace 
proposal other than immediate restoration of 
the Union, the laying down of Confederate 
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•‘THE MOST ROMANTIC HOUSE IN NEW ENGLAND” 


John Hancock married the famous Dorothy Quincy. The illustration shows the old kitchen in the Quincy 
home. Architects and decorators in great numbers visit the house to get ideas on colonial interior decorations. 
At the right is the old seat where Dorothy sat with the sweetheart who was destined to write his name ahead 
of all other signers of the Declaration of Independence. (See Hancock, John.) 


arms, and abolition of slavery. The conference 
adjourned after four hours of discussion. See 
War of Secession. 

HAMSTER, a rodent belonging to the same 
family as the mouse, and having the gopher- 
like habit of undermining the ground. The 
hamster is found 
in Central Asia 
and over much 
of Europe. It is 
larger and stout- 
er than the com- 
mon rat, and has 
large cheek 
pouches and a 
short, hairy tail. 

On the under About one-tenth actual size, 
parts it is more 

or less black, the back is reddish-gray, and 
there are white spots on the sides and breast. 
This rodent burrows about three feet deep 
in dry soil, and constructs chambers with 
several entrances. Some of these rooms are 
large enough to hold considerable amounts of 
corn and seeds, carried by the animal in its 
cheek pouches. During the winter, it sleeps 
most of the time in its burrow, but wakens 


about February to feed on its previously 
gathered store. It is very prolific, but is 
partly kept in check by dogs and foxes. See 
Rodent. w.n.h. 

Scientific Name. The hamster is a member of the 
family Miiridae ; its scientific name is Cricetus cricetus. 

HAMSUN, Knut, a Norwegian novelist. 
See Nobel Prizes. 

HAMTRAMCK, ham tram * ik , Mich., a 
great industrial center which is a part of the 
metropolitan area of Detroit. See Michigan 
(back of map). 

HANCOCK, John (1737-1793)? one of the 
most famous of American patriots of the 
Revolutionary period. He was President of 
the Continental Congress from 1775 to 1777, 
the first signer of the Declaration of Inde- 
pendence, and the first governor of the state of 
Massachusetts. From the circumstance of 
his having been the first to sign the Declar- 
ation, the expression, “to place one's John 
Hancock on a paper/' meaning, “to sign one's 
name/ 5 has become a part of current speech. 

Hancock was born in Braintree, Mass., and 
educated at Harvard College. From the be- 
ginning of the struggle of the colonies against 
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Great Britain, he took a leading part in defense 
of American rights, with both voice and pen. 
The attempt of Governor Gage to arrest 
Hancock and Samuel 
Adams on a charge 
of treason was one 
of the causes of the 
Battle of Lexington. 
During the Revolu- 
tion, as major gen- 
eral of Massachusetts 
militia, he led the 
state troops in the 
Rhode Island expedi- 
tion of 1 778. He 
served as governor 
of Massachusetts 
from 1780 until his 
death, except in 1785- 
17 86, when he was 
again a member of 
john Hancock c on tin.ental Con- 

gress. An excellent portrait of Hancock, by 
John S. Copley, is in the Boston Museum of 
Fine Arts. See Declaration of Independ- 
ence, and illustration, page 3031. 

HANCOCK, Winfield Scott (1824-1886), 
an American general in the War of Secession 
and in 1880 an unsuccessful candidate for the 
Presidency of the United States. He was born 
at Montgomery Square, Pa., was graduated .at 
West Point in 1844, and appointed second lieu- 
tenant. He fought in the Mexican War, where 
he commanded a company, earning the brevet 
of first lieutenant for services at Churubusco. 
From 1859 to 1861, Hancock was chief quarter- 
master of the Southern California district. 
At the beginning of the War of Secession, 
he was given a command in the Army of the 
Potomac, and distinguished himself at Williams- 
burg, Va., where General McClellan said in his 
dispatches that Hancock was superb. On 
December 13, 1862, his command suffered a 
heavy loss at the Battle of Fredericksburg, 
hut he largely saved the day at the Battle of 
Chancellorsville. He was wounded at Gettys- 
burg, where he took direct command until the 
arrival of Meade. In 1867 Hancock was sent 
to New Orleans to supervise the work of re- 
construction in Texas and Louisiana, but was 
relieved at his own request and assigned to the 
Atlantic military division on Governor’s Island, 
New York. He was nominated for President 
of the United States on the Democratic ticket in 
1 880, but was defeated by Garfield (which see). 
See, also, Mexican War; War of Secession, 


THE HAND IN ART 

(1) The athletic hand, a detail from Michelangelo’s 
David . (2) The ascetic hand, from a drawing of 

“praying hands 5 ’ by the artist Diirer. (3) The 
Secret, sculptured by Rodin. Although Rodin en- 
dowed these hands with, the fragile beauty of lilies, 
they are none the less realistic, under close exami- 
nation. (See next page.) 
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HAND. It has often been said that with the 
heart man conceives, with the head he directs, 
and with the hand he executes. The bony 



THE HAND 

x. (a) Phalanges; (6) metacarpals; (0) carpals; ( d ) 
radius; (e) ulna. 2. White lines indicate extensor 
muscles. The flexor muscles, the opposite set, occur 
in the palm. (See illustration, page 3032.) 

framework of the hand admirably fits it for the 
important part it plays in human activity. 
There are twenty-seven hand bones. The wrist, 
which joins the hand to the forearm, contains 
eight carpal bones, as follows: scaphoid , semi- 
lunar , cuneiform , pisiform , trapezium , trapezoid , 
os magnum , unciform ; there are five long meta- 
carpal bones, which lie in the palm. Fourteen 
slender phalanges are found in the fingers and 
thumb, three in each finger and two in the 
thumb. 

Beginning in the upper part of the forearm 
are muscles which pass to the bones of the 
hand, and near the wrist unite with strong, slen- 
der cords called tendons. These tendons are 
distributed to the joints of the fingers and 
thumb. When the muscles are excited to action, 
they exert a pull on the tendons, which in turn 
pull on the parts to which they are attached. 
The fingers can be straightened out or moved 
and curved into various positions, and the 
thumb can be made to meet every part of the 
front of the fingers and can touch them at sev- 
eral places on the back. If it were not for this 
power of the thumb, it would be difficult to 
pick up and handle objects. Therefore, in 
treating an injured hand, the surgeon does 
everything in his power to save the thumb. 

A comparison of the structure of the hand 
and foot shows that the bones of the hand are 
more easily moved than those of the foot, and 
that the latter are the stronger and heavier. 
The palm of the hand, which corresponds to 
the under side of the instep, is nearly flat, while 
the instep is arched. The hand is designed for 
manipulation, the foot for supporting the 
weight of the body and to help in walking. The 


hand has one more bone in its skeleton than 
the foot. See Arm; Foot. k.a.e. 

HANDBALL, American, a spirited game 
played with an elastic ball which is struck with 
the gloved hand against a board or wall. Hand- 
ball has developed from an old Irish game 
called four-wall handball, but it has been so 
modified and improved that in its present form 
it is far more scientific than the older sport. 
Ordinarily, it is played in ‘ ‘singles” or “doubles,” 
meaning by two or four players, but it can be 
adapted for three persons as well. A good 
player must use his left hand skilfully. 

The Court A special court is required, con- 
sisting of a floor , usually of smooth concrete or 
unglazed gymnasium boarding; a surrounding 
field ; and a stationary upright board , the latter 
serving as the rear wall. Court and field 
boundary lines are marked in red, the service 
line being drawn midway between the front 
line and the board. The accompanying diagram 
outlines a correctly planned court. 

How It Is Played. The Serve: The player 
who begins the game — the server — stands within 
the outer section of the court. Until the ball 
is put in play, the other players must stand 
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outside the court, in the field. The server 
begins the play by dropping the ball to the 
floor anywhere within the court on that side of 
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the service line farthest from the board. On the 
first rebound, he strikes it so that it flies against 
the board and rebounds. A proper serve re- 
quires that, after leaving the board, the ball 
shall first touch the floor within the section 
farthest from the board. If a served ball leav- 
ing the board first touches the floor on the 
side of the service line nearest the board, it is 
called short ; if it falls on that side of the front 
line farthest from the board, it is called long. 
If one long and one short or two long or two 
short balls are served consecutively by the 
same server, the server is out; in doubles, 
the side is out. Also, if a served ball touches 
the floor outside the side lines of the court, 
the server or side is out. 

The Return : If the ball has been properly 
served, the opponent returns it by striking it 
against the board. He may make this play 
either from a “fly” ball or after the first 
bounce. If he succeeds, the server also returns 
it, and alternately the two players, or sides, 
return the ball until one misses. If the returner 
fails, the server scores one point, the inning is 
closed, and the same server opens the next 
inning. 

Twenty-one points usually constitute a game. 
Scoring shots can be made only by the serving 
side; putouts are made by the opposition. A ball 
striking a player on its way from the board 
counts against the side struck, and scores a 
point or a putout for the opposition. If, on its 
course toward the board, it strikes an opposition 
player before touching the floor, it is called a 
hinder , and two hinders on one service consti- 
tute a point or a putout against the playing 
side. A returned ball landing outside the court 
means a point or a putout against the playing 
side. Under certain restrictions, a player may 
block his opponent by changing position, so as 
to prevent free access to the ball. For complete 
directions and official rules, consult pamphlets 
on handball which are obtainable from any 
athletic store. 

HANDEK FALLS. See Switzerland 
(Waters). 

HANDEL, George Frederick (1685-1759), 
a German composer who is best known as the 
creator of the immortal oratorio The Messiah. 
Handel was born at Halle, in Saxony, Germany. 
His father was determined that the son should 
study law, but the boy was equally determined 
to devote himself to music. Through the help 
of a friend, George secretly had a clavichord 
placed in his attic bedroom, and there, at 
night, he made himself proficient by hours of 
practice. On one occasion, his father, hearing 
the sounds, rushed to the attic and found his 
son playing in his night clothes. Convinced 
that his boy was too much absorbed in music 
to be a good lawyer, the father yielded. 

At the age of twelve, Handel made his debut 
as a performer at the court of Berlin. Later 


he played in orchestras at Hanover and Ham- 
burg, and his first two operas, Almira and Nero , 
were performed in the latter city. In 1706 
he left for Italy to 
study, where he re- 
mained three years. 

It was during this 
time that Handel’s 
Italian style reached 
its full maturity, and 
that his name be- 
came widely known 
throughout the mu- 
sical world. Then 
he went to England, 
where he remained 
the greater part of 
his life, becoming a 
naturalized citizen. 

But it was not until 
after his appointment 
as head of the Royal 

Academy of Music 

that he changed from 
opera to the composition of oratorios, and 

produced in succession Israel in Egypt , 

U Allegro and II Fenseroso, Saul 7 Samson , 
and many other English oratorios. 

Handel composed forty-two operas before 
writing The Messiah , which was brought out in 
1741 for the benefit of the Foundling Hospital 
in Dublin. It is said that, at a later London 
performance, when the “Hallelujah Chorus” 
was reached, King George II, moved by pious 
emotion, rose to his feet, an action promptly 
followed by everyone in the house. To this 
day it is a generally observed custom for 
audiences to rise when this chorus is being 
sung. No choral festival is considered complete 
without some reminder of The Messiah. It 
continues as the most popular of all oratorios 
in America and England, combining the ele- 
ments of beauty and majesty. Handel worked 
almost to the day of his death, for not even his 
blindness, during his last six years, could daunt 
his energy. He was buried in Westminster 
Abbey. 

HANDICAP, han f dih kap , an extra burden 
or penalty placed on a competitor in athletic 
events, who by past performances has proved 
himself superior to those with whom he matches 
his skill. The object of the handicap is to place 
all contestants on an equal basis. In all events 
of importance, an official handicapper is 
appointed, whose decision as to what form the 
handicap shall take is final. Each event must 
be judged individually and suitable handicaps 
determined. 

How Some Handicaps Are Determined. 
Horses are handicapped in races by being made 
to carry extra weight. In foot races, the best 
athletes start from a line known as ‘ ‘scratch.” 
In front of them, at intervals varying according 
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GEORGE F. HANDEL 

His oratorios have made 
his fame imperishable. 
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to’ ‘"form” previously shown, are placed those 
other runners who receive the benefit of handi- 
caps. Contestants in swimming, field events, 
and other point-to-point contests are likewise 
handicapped by being given disadvantageous 
starts or positions. In cricket the handicap is 
sometimes set by allowing the inferior team.a 
greater number of players. In golf a certain 
number of strokes is allowed a w 7 eaker opponent 
bv a scientific determination of comparative 
skill. 

Derivation. Apparently the word handicap has 
come from the expression hand in cap, suggesting 
the old manner of drawing lots. 

HAND ORGAN, a musical instrument hav- 
ing four or more strings and shaped somewhat 
like a lute. The vibration of the strings is 
produced by a wooden wheel which is treated 
with rosin and is turned by a handle at the end. 
The name is also applied to the hurdy-gurdy , 
which is a primitive instrument having a harsh 
tone, with an exceedingly limited artistic field. 
The mechanism consists of a cylinder whose 
surface contains pegs which open valves to the 
pipes of the instrument. The hand organ is 
known to have existed in the ninth' century, 
and was in vogue for a time in the tenth 
century; but the present hurdy-gurdy is now 
confined to street musicians, who frequently 
mount it on wheels, for greater ease in trans- 
portation. It is not a popular instrument, 
and is called in derision barrel organ , because 
of its cylinder. 

HANDWRITING, Measurement OE. See 
Education (Measuring Results of Education). 

HANGBIRD. See Baltimore Oriole. 

HANGCHOW, hading' chow , known also as 
Hang-Chow-Fu, is an ancient walled city of 
China, capital of the province of Chekiang, 
and connected with Peking by the Grand 
Canal, of which it is the southern terminus. 
It is 100 miles southwest of Shanghai, on 
a gulf of the East „ China Sea. Hangchow 
has been a center of Chinese learning for cen- 
turies, and it is now one of the most important 
commercial cities of the East. Walls twenty 
to thirty feet thick and forty feet high sur- 
round the ancient portion of the city, and are 
pierced by ten well-guarded gateways. The 
modem portion consists of beautiful suburbs 
outside the walls. Hangchow was opened to 
foreign trade in 1896, having previously held 
little or no communication with “foreign dev- 
ils,” as Europeans are there called. The ex- 
ports consist of tea, silk, paper fans, gold and 
silver ornaments, tapestries, and furs; the 
imports are chiefly manufactured goods, 
copper, leather, and tobacco. Population, about 
350,000. 

HAN GIN G, the method most widely adopted 
for the infliction of the death penalty upon 
those convicted of first-degree murder. The 


present system of hanging, by use of the drop, 
was first used in 1760. Formerly, it was con- 
sidered necessary to have trials and executions 
public, in order to impress evildoers; but the 
tendency, except in some countries in Central 
Europe, is now to avoid publicity, and sen- 
tence is carried out within prison walls, with 
only such eyewitnesses as are required by 
law. The time and place are fixed within 
limits by the sentence of the court, which 
orders that, between specified hours on a 

certain day, the condemned shall “be hanged 
by the neck until dead.” In some jurisdictions 
electrocution has been substituted for hanging. 
Courts have very generally adopted Friday as 
the day of the week for executions. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Capital Punishment Friday 

Electrocution Murder 

HANGING GARDENS OF BABYLON, 

The. See Babylon; Seven Wonders of the 
Ancient World. For illustration, see Nebu- 
chadnezzar. 

HANKOW, hahn' kow (also spelled Han- 
Kau), a growing commercial city in the 
interior of China, 600 miles from the sea. It 
is situated at the mouth of the Han River, 
where it enters the Yangtze, and is connected 
by rail with Peking. Hankow is one of China’s 
treaty ports; it was opened to foreign trade 
in 1862 by the British, who had previously held 
exclusive commercial concessions. The native 
quarters of the city are dirty and overcrowded, 
but the European “concessions,” as they are 
called, extending for more than three miles 
along the river banks, have substantial resi- 
dences and business buildings. The largest 
ocean-going steamers ascend the Yangtze 
and unload into lighters moored in the river, 
which is here nearly a mile wide. The principal 
exports are tea, hides, cotton, silk, rice, and 
oils. The imports are piece goods, metals, and 
machinery. Population, 350,000. 

HANKS, Nancy. See Lincoln, Abraham 
(His Ancestry) . 

HAN'NA, Marcus Alonzo (1837-1904), an 
American capitalist, political leader, and for- 
mer Senator of the United States. From the 
beginning of his career as a business man, and 
throughout his political activity, Hanna showed 
remarkable initiative and energy. He was 
born in Ohio and educated in the Cleveland 
public schools. In 1858 he entered the whole- 
sale grocery business in Cleveland, gradually 
extended his interests, and in 1885 was head 
of a large coal and mining firm. Later, he 
acquired stock in newspapers, theatrical enter- 
prises, banks, and railways. 

As early as 1880, Hanna had become active 
in local Republican politics, and his influence 
steadily increased. During the period when 
he was the greatest single force in the Repub- 
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The artist presents an 


CROSSING THE RHONE RIVER 

imaginative picture, probably not overdrawn, which suggests 
tered by the intrepid Hannibal along his route to Italy. 


the difficulties encoun- 


lican party, he was one of the most cordially 
disliked men in the nation. After the election 
of McKinley, he was appointed United States 
Senator from Ohio to fill the unexpired term 
of John Sherman, whom the . President had 
made Secretary of State, and in 1898 he was 
elected for the following full term. He was 
actively interested in questions pertaining to 
capital and labor, and in 1902 used his influ- 
ence to bring about a settlement of the an- 
thracite coal strike. During the Roosevelt 
administration, Hanna was in favor of the 
Panama, as opposed to the Nicaraguan, route 
for the proposed canal. 

As the outstanding conservative Republican 
leader, he was a Presidential possibility in 
1904, but he died in February of that year. 
His daughter, Ruth Hanna McCormick (1880- 
), inherited her father's interest in politics. 
She was for four years. Republican national 
committeewoman from Illinois, and in 1928 
was elected to Congress as Representative-at- 
Large from the same state. 


HANNAH, the mother of Samuel (which 
see) . 

HANNIBAL (247-183 B.C.), the greatest gen- 
eral and statesman of ancient Carthage, who 
in the use of stratagems and ambuscades, sur- 
passed all other military leaders of antiquity. 
He was destined by his father, Hamilcar Barca, 
to succeed him in the work of vengeance 
against the Romans, who had constantly sought 
to bring North Africa under subjection. While 
still a boy, he was taken to Spain,, where he 
showed marked evidence of- his military apti- 
tude. At the age of twenty-five, he became 
commander of the army in Spain. Judging 
that the Romans could be conquered only in 
Italy, Hannibal prepared to carry out his 
vengeance against Rome by marching across 
the Pyrenees, the Rhone, and the Alps with 
90,000 foot soldiers, 12,000 horsemen, and 
thirty-seven elephants. Pie reached the Rhone 
before the Romans could check his advance, 
but only after great hardships; his passage. over 
the mountains was one of the greatest achieve- 
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ments of any military force of antiquity (see 
Blasting). Encountering a Roman . army 
under Scipio, on the banks of the Ticino, he 
defeated it in 218 b.c. 

The following year, Hannibal defeated the 
Roman general Flaminius, and then marched 
into Apulia. In 216 B.c. the Battle of Cannae 
was fought, which resulted in a total defeat for 
the Romans, about 50,000 of whom were killed. 
Hannibal then made his headquarters in 
Capua, where his troops lived so luxuriously 
that their discipline and health were under- 
mined. In the next two years, Hannibal’s 
position in Southern Italy became difficult; his 
army suffered reverses, and neither his own 
government nor Philip V of Macedon, his 
new ally, helped to recover his losses. In 212 
he captured Tarentum, but lost his hold on 
Campania. In 203 he was called home to defend 
his country, which had been invaded by Scipio. 
He was defeated in Africa by the Romans in 
202 b.c. at Zama, and after eighteen years of 
bloody conflict, the Second Punic War ended, 
Carthage being forced to accept the most 
h umili ating conditions of peace. Hannibal was 
then forty-six years of age. 

Peace being concluded, he proved himself an 
able statesman, and as civil magistrate devoted 
himself to restoring the resources of Carthage. 
Seven years after the victory of Zama, the 
jealous Romans sent ambassadors to demand 
his surrender. He fled to Ephesus and offered 
his services to Antiochus III of Syria for the 
war then commencing against the Romans. 
They were accepted, but, failing in an expedi- 
tion against the Rhodians as commander of 
the Syrian fleet, Hannibal was obliged to flee. 
He went to Crete, then back to Asia, and 
sought refuge with the king of Bithynia. The 
Romans sent Flaminius to demand his sur- 
render, but Hannibal preferred to die rather 
than be delivered into the hands of his ene- 
mies. At Libyssa he took poison, which he 
always carried with him, secreted in a ring. 
The probable year of his death was 183 b.c. 

Related Subjects. The following topics in these volumes 
may be consulted in connection with the article on Hanni- 
bal: 

Carthage Punic Wars 

Cato (Marcus Porcius) Rome (External Expansion) 

Hamilcar Barca Scipio 

HANNIBAL, Mo. See Missouri (back of 

map). 

HANOI, hah no e ! , or hah ' noi . See French 
Indo-China. 

HANOVER (German, Hannover, hah no f - 
fur), since 1866 a province of Prussia border- 
ing on the North Sea, but formerly an inde- 
pendent kingdom, which gave to England a line 
of Hanoverian rulers. Hanover is the most 
northwesterly province of Prussia. It is 
drained by the rivers Elbe, Weser, and Ems, 
with their numerous tributaries. The southern 


part is mountainous, containing the Harz 
Mountains, which are extremely rich in 
minerals and timber. Though the soil is not 
very fertile, except in some low-lying districts, 
agriculture is the most important industry, 
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The province is shown in black 

and good crops of hops, flax, tobacco, and sugar 
beets are grown. The manufactures are ex- 
tensive, especially those of iron and copper, 
cotton and woolen goods, and leather. Ship- 
building, also an important industry, is carried 
on chiefly at Wilhelmshaven, the principal 
base for submarine vessels during the World 
War. Although there are excellent railroad 
facilities, the River Weser is the main com- 
mercial highway of the province. 

History. Until 1692, when it was made an 
electorate, Hanover was practically a part of 
the Duchy of Brunswick. In 1714 the Elector 
George Louis became King George I of Eng- 
land, and until 1837 Hanover was ruled by 
English sovereigns. The incorporation of 
Hanover as a part of the Prussian kingdom 
by the terms of the Peace of Prague, in 1866, 
was bitterly opposed by the king of Hanover. 
Enmity between the Hohenzollerns of Prussia 
and the Guelphs of Hanover existed until the 
reconciliation effected by the marriage of the 
daughter of Kaiser William II to Ernest 
Augustus, son of the last king of Hanover. 
See Germany; Prussia. 

Hanover, a flourishing manufacturing town, 
is capital of the province of Hanover. It has 
iron foundries, machine works, and manufac- 
tures of chemicals, tobacco, and cigars. As an 
educational center, Planover ranks high among 
German cities, and is noted for the purity of 
the German spoken there. Its commercial 
growth is modern, but has been so rapid that 
within a few years it has become the seventh 
city of Prussia and eleventh in size in the 
German republic. Population, 1925, 422,435* 

HANOVER, House or. See Great Britain 
(History: Accession of the House of Hanover); 
Windsor, House and Family of. 
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HANSEATIC, han se at ’ ik, LEAGUE, 
or HANS A, a union of a number of cities 
of Northern Germany, formed in about the 
thirteenth century for their mutual safety 
and the protection of their commerce. The 
sea and land were so overrun with pirates 
and robbers that Hamburg and Liibeck made a 
compact to keep open the road across Holstein, 
connecting the North and the Baltic seas. 
Brunswick soon joined these cities, and out 
of this union grew the Hansa, which at its 
most flourishing period included eighty-Ave 
towns and cities. 

Liibeck was recognized as the leader, and 
here deputies of the other Hanseatic towns 
met to discuss their affairs. During the fif- 
teenth century, the power of the League was at 
its height, but as its power and ambition in- 
creased, people dreaded its domineering au- 
thority. However, it was of great benefit to 
Northern Europe by establishing new centers 
of trade, constructing canals, and introducing 
a uniform system of weights and measures 
to facilitate commerce. After the discovery of 
America, the trade of Europe was entirely re- 
adjusted, so the Hansa declined rapidly and 
many of its members withdrew. Only Ham- 
burg, Liibeck, and Bremen remained faithful 
to the old compact; under the German Empire 
and under the republic, they retained their 
self-government, being known as HansestcLdte. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Bremen Free Cities Hamburg 

City States Germany Lubeck 

HANSKA, Madame Evelina. See Balzac, 
Honore de. 

HANSON, John (1715-1783), a patriot of 
the Revolutionary War, and president of the 
Continental Congress in 1781. It was he who 
tendered to George Washington the thanks of 
Congress for the victory at Georgetown. Born 
near Port Tobacco, Charles County, Md., he 
was a member of the state house of delegates 
for nine terms. He was a member of the 
Maryland Convention of 1775, which issued a 
declaration known as the “Association of Free- 
men of Maryland,” and later was one of the 
signers of the Articles of Confederation of the 
United States. In 1903 a bronze statue of 
Hanson, the work of Richard E. Brooks, was 
presented to Statuary Hall, Washington, D. C., 
by the state of Maryland. See Statuary 
Hall. 

HANTZSCH, Bernard, an explorer. See 
Baffin Land and Baffin Bay. 

HAPPY HUNTING GROUND. See In- 
dians (Indian Thought). 

HAPSBURG, hahps' boorK , or HABS- 
BURG, House of, an imperial family, famous 
in European history, a descendant of which 
wore the crown of Austria-Hungary until 
1918. ' The name, a contraction of Habichts - 


burg, meaning hawk’s castle , is taken from a 
castle built in the eleventh century by Werner, 
bishop of Strassburg. It was situated on the 
bank of the Aar River, in the Swiss canton of 
Aargau. Werner’s nephew, Werner I, was the 
first Count of Hapsburg, but the real founder 
of the imperial house was Albert III. The last 
great ruler was Francis Joseph (which see). 
His nephew, Charles I, abdicated at the end 
of the World War in 1918; he died in exile in 
the Madeira Islands in 1922. Charles was the 
last of the Hapsburgs. See Charles I; Aus- 
tria-Hungary. 

HARA-KIRI, hah' rah-ke' re, a Japanese 
method of suicide, formerly permitted among 
criminals of the samurai, or military class, as 
being less disgraceful than public execution. 
It consisted of disembowelment by means of 
gashes made in the abdomen in the -form of 
a cross. This manner of death was also em- 
ployed by those who wished to avoid the con- 
sequences of criminal or dishonorable acts. 
Since 1868, when the Japanese feudal system 
was abolished, hara-kiri has fallen almost en- 
tirely into disuse, but it is occasionally prac- 
ticed. The last prominent people to commit 
hara-kiri were Baron Nogi and his wife, who 
killed themselves in 1912, because they did 
not wish to live after their beloved emperor, 
Mutsuhito, died. 

HARALD, a variant of Harold, name of 
four early kings of Norway. See Harold. 

HARBIN, or KHARBIN. See Manchuria 
(People and Cities). 

HARBOUR GRACE. See Newfoundland. 

HARCOURT PENTANE LAMP. See 
Candle and Candle Power; Photometry. 

HARD-CIDER CAMPAIGN. See Harri- 
son, William Henry. 

HARDECANUTE, hahr de ka nute' , or 
HARTHACNUT (about 1019-1042), one of 
three successive Danish kings who ruled 
England and Denmark. He was the son of 
Canute the Great, whose courtiers, wishing to 
flatter him, asked that he “command the 
waves of the sea to stop.” Hardecanute’s 
mother was Emma of Normandy. At the time 
of his father’s death, in 1035, he was ruling as 
under-king in Denmark, and his half-brother 
Harold at once laid claim to the throne. 
Hardecanute’s claims were supported by his 
mother and Godwin, Earl of the West Saxons, 
who succeeded in holding Wessex, while 
Northumberland and Mercia were held by 
Harold. Hardecanute, however, made no 
effort to secure his part of the kingdom, and 
it passed also to Harold. The latter died in 
1040. The Witan, or council members, then 
chose Hardecanute king. He reached England 
with sixty ships and began at once to extort 
a large sum for their maintenance. Plis reign 
was not marked by war or other important 
events, the government being left in the hands 



HARDING 


HARDENING OF THE ARTERIES 3040 

of his mother and Earl Godwin, while he gave (England Becomes Danish); Canute; Harold 
himself up to coarse pleasures. After his (I, England). 

death, he was succeeded by his half-brother, HARDENING OF THE ARTERIES. See 
later known as Edward the Confessor, who Arteries, subhead; Blood Pressure. 
built Westminster Abbey. See England HARD HACK. See Spiraea. 



X. JL ARDING, Warren Gamaliel (1865- A “Small-Town” Man. Warren Harding 
1923), twenty-ninth President of the United was born November 2, 1865,. on a farm near 
States, seventh whose native state was Ohio, Blooming Grove, O., and spent his early life 
and the sixth to die while the incumbent of that in meager rural surroundings that reflected 

exalted office. The close of his career cape many of the characteristics of Plymouth 

with unexpected suddenness at the conclusion Colony days, modified by the rugged life of 

of a mission to Alaska; he had deemed it an the settlers who thronged from the East dur- 

obligation to make the long journey there, to ing the early years of the nineteenth century, 
learn at first hand what were the most press- His great-grandfather was^ Amos Harding, a 
ing needs of the territory. He was stricken descendant of the Hardings who reached 
on shipboard with ptomaine poisoning, rushed Plymouth in 1624. The family moved west- 
to San Francisco, and, while recovering from ward by degrees, surviving the Indian massa- 

the original cause of his illness, died from cres in the Wyoming Valley and reaching Ohio 

apoplexy, on Thursday evening, August 2, in 1820. 

1923. Within a few hours, Calvin Coolidge, The youthful Warren attended high school 
Vice-President, on vacation in Vermont, took at Caledonia, ten miles from home, and at the 
the oath of office as President. age of fourteen, entered Ohio Central College 

Mr. Harding served as Chief Executive for at Iberia, from which he was graduated in 
twenty-nine months, a period comparatively 1882 with the degree of Bachelor of Science, 
brief. During that time, the administration In Caledonia he worked on farms and in a 
accomplished much that was praiseworthy, brickyard, and assisted his father, who was a 
yet history must record events which later miller as well as physician to the community, 
developed into a national scandal. The best For several years he was a member of the 
opinion absolved Harding from direct responsi- local band, and he learned to set type on the 
bility and personal gain, but he was censured little weekly paper of the village. This latter 
in the ensuing years for permitting his subordi- rather ordinary accomplishment determined 
nates to follow a course that clouded his his business future and opened the door to 
reputation. political life. The Marion Star , a struggling 

The President disclaimed the possession weekly, swamped in debt, was purchased for 
of any element of genius, but showed in his the son by the father, who had observed War- 
public career a balance of faculties: a sense of ren’s success as editor of a small college pub- 
justice; courage, on occasion, to reach de- lication. 

cisions without regard to their effect upon his His youthful country environment and the 
own future (as in the veto of the soldiers’ long editorial experience which ensued created 
bonus bill); a love of international peace, an impression so profound that, even at the 
which he preached on every occasion; and summit of his career, he never lost his small- 
withal, a kindly, gentle personality. His town sympathies. It was remarked by a states- 
confidence in his subordinates and his easy- man, after the death of Harding, that whatever 
going disposition made possible the adminis- it was in the Roman republic that taught its 
trative ills which were disclosed within a year truest sons suavity and refinement without in- 
after his death. No matter what else may be debtedness to cities, a gentility in spite of 
added to a summary of the man, and not- ruggedness of line of descent, that thing this 
withstanding his failure to attain true great- rural-minded President had. 
ness, he had a spirit and bearing that Business and Matrimony, The Marion 
endeared him to the American people to the Star became at once on its acquisitions serf- 
end of his life. ous problem to the young printer-editor; it 
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was necessary speedily to lift it above a weekly 
deficit. But Harding did not give himself 
exclusively to this task; he wanted to marry 
Florence Kling, daughter of one of Marion’s 
leading citizens. Her father refused his con- 
sent to the union, which promised little be- 
yond a life of hardship for his daughter. The 
young people determined the matter for them- 
selves, were wed on July 8, 1S91, in spite 
of objections, and were not forgiven for over 
twenty years. Reconciliation did not take 
place until Harding had risen high in public 
life. At the burial of the President in Marion 
cemetery , on August 10, 1923, old-time friends 
gazed grimly and not kindly at the tomb of 
the unrelenting father who might have bright- 
ened the lives of these two of their associates. 
The new Mrs. Harding was as resolute as 
her young husband; together they toiled on 
their newspaper and saw it develop into a fine 
and valuable property. Only a month before 
his death, the President disposed of it, for other 
interests demanded his major attention. 

Stepping Stones to the Presidency. The 
newspaper was a stepping-stone to a political 
career. In 1900 Harding was elected to the 
state senate, where he remained four years, 
only leaving that post to become lieutenant 
governor of the state. This office he filled 
from 1904 to 1906. In 1908 he was a delegate 
to the national Republican convention, and 
on that occasion became known outside of his 
state. In 1910 he was the unsuccessful nom- 
inee of his party for governor. Subsequently, 
he was a delegate to the national conventions 
of his party in 1912, 1916, and 1920; in 1916 
he was chairman of the convention. 

Harding was one of the first men in the 
Union to be elected United States Senator by 
direct vote of the people. This event, which 
made him a national character, occurred in 
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States shown in black gave their electoral votes to 
the Republican national ticket. States carried by 
the Democratic candidate, Cox, are shown in lighter 
tint. 

1914; his majority over his Democratic oppo- 
nent was more than 102,000. 

As President. Harding was an avowed 


candidate for the Presidential nomination 
at the national convention of the Republican 
party in Chicago in 1920, though his claims 



WARREN G. HARDING 

Twenty-ninth President of the United States. 

Twenty-nine months in the office. 

were overshadowed by the candidacies of 
other men, notably General Leonard Wood, 
Governor Coolidge of Massachusetts, former 
governors Lowden of Illinois and Johnson of 
California, and Herbert Hoover. On the tenth 
ballot he was nominated. In his campaign for 
election, he did not hesitate to place himself 
squarely on record as opposed to ratification 
of the Treaty of Versailles and in favor of a 
separate peace with Germany; on this para- 
mount issue he was elected by a majority 
which was overwhelming, receiving 16,152,200 
votes to 9,147,353 cast for his Democratic 
opponent, James M. Cox of Ohio. 

In most of his Cabinet appointments, 
President Harding justified the expectations 
of those who knew him best; regardless of 
political opposition, he named strong men to 
the most important posts, including Charles 
Evans Hughes as Secretary of State, Andrew 
Mellon as Secretary of the Treasury, and 
Herbert Hoover as Secretary of Commerce. 
Included in the personnel of the Cabinet, 
however, were two men who later were dis- 
credited before the people — Harry M. Daugh- 
erty of Ohio and Albert B. Fall of New Mexico. 
Daugherty was named as Attorney-Geiieral 
on the basis of years of friendship with the new 
President. Fall had been a United States 



HARDING 


3042 


HARDING 


Hardings 

Administration 



Teapot Dome oil scandal 



Senator, with a good record which seemed to 
indicate proper equipment for the post of 
Secretary of the Interior. Later, it developed 
that in handling the Teapot Dome oil reserves, 
he was guilty of poor judgment and a lack of 
fine patriotic sense. Another Cabinet member 
who later became the subject of criticism was 
Edwin Denby, Secretary of the Navy. 

Important Achievements. History may re- 
cord as the outstanding feature of the Harding 
administration the conference on limitation of 
armaments, which was called by the President 
to meet in Washington in November, 1921. 
It resulted in treaties for lasting peace in the 
area of the Pacific Ocean, where the possi- 
bility of war had long been apparent; brought 
about an agreement whereby the race for naval 
supremacy among the nations was halted in 
the matter of battleships, and existing navies 
were greatly reduced; and secured more ample 
justice in China. 

The President must be given credit for the 
establishment of the budget system in the 
Federal government, a measure that former 
Presidents had recommended, but were unable 
to carry through because of political oppo- 
sition. Harding incurred the wrath, tempo- 
rarily, of the young veterans of the World 
War by vetoing an act of Congress providing 
a bonus for all soldiers, although in principle 
he favored the measure; the veto was employed 
because the act did not provide the money 
that would be required to meet the payments. 

Probably the leading foreign question which 
arose during the administration centered 
around Harding's proposal that the United 
States should become indentified with the 
World Court at The Hague. The President 
believed that, without hazard to American 
interests, membership in the Court offered 
the best means by which the country could 
be helpful to stricken and quarreling Europe. 
He died before public sentiment crystallized 
on the subject, but he contributed much to 
general enlightenment on this topic. In 1926 
the Senate, under the leadership of President 
Coolidge, Harding’s successor, voted for 
American adherence to the Court, but with 
reservations which other nations refused to 
accept. 

Teapot Dome. The scandal which developed 
from the Teapot Dome oil leases did not break 
until after Harding’s death, but it deeply 
involved Cabinet members who owed their 
appointment to him. As a result of a pro- 
longed investigation, bitterly pursued, At- 
torney-General Daugherty and Secretary of 
the Interior Fall resigned, and the latter was 
indicted, with others, on the criminal charge 
of having accepted money for the transfer 
of naval oil reserves to private interests. 
Though not directly involved, Secretary of 
the Navy Denby also was forced to resign his 
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Outline and Questions 
on 

Warren Gamaliel Harding 
Outline 

I. Early Years 

(1) Birth and ancestry 

(a) Descendant of Plymouth family 

(b) Father a physician 

(2) Education 

(a) Graduate of Ohio Central College 

(b) Farm work and newspaper editing 

gave rural point of view 

II. Business Career 

(1) Ownership of Marion Star gave good train- 

ing in business management 

(2) Newspaper work the stepping-stone to 

public life 

(3) One of the first United States Senators 

elected by popular vote. 

III. Administration 

(1) Appointment of strong men to the cabinet 
(a) Two appointments which proved un- 
fortunate 

(2) Limitation of armaments conference an 

outstanding achievement 

(3) Establishment of Federal budget system 

(4) Advocacy of the Hague Court 

(5) Teapot Dome scandal 

(6) Achievements 

(a) Peace with Germany and Austria 

(b) Ratification of Colombia treaty 

(c) Restriction of immigration 

(d) Farm credits 

(e) Aid for disabled veterans 

Questions 

What was the purpose of Presi- 
dent Harding’s visit to Alaska? 

To what extent was he to blame 
for the administration scandals? 

What characteristics caused him 
to be well liked by his associates? 

What qualities are implied in the 
statement that Harding was a “small- 
town” man? 

Why did he veto the soldiers’ 
bonus bill? 

Why did the United States make a 
separate peace with Germany? 


portfolio. Several trials were held;. only one, 
Fall, was convicted (1929). 

[These events occurred during the early months of the 
administration which succeeded Harding’s; for the full 
story, the reader is referred to the article Coolidge, 
Calvin.1 

Other Administration Events. Other events 
of note during the twenty-nine months of 
Harding’s term included the following: the 


reestablishment of peace with Germany and 
Austria; ratification of the Colombia treaty, 
which had been before the Senate since Roose- 
velt recognized the independence of Panama; 
restriction of immigration; legislation bene- 
ficial to farmers, with particular reference to 
easier credits on more liberal terms; extension 
of the program of aid for wounded, sick, and 
disabled veterans of the war. 

Harding’s Funeral. The President died in 
a San Francisco hotel, on his way home from 
Alaska. His body was placed on a special 
funeral train and carried to the capital city, 
Washington, amid scenes unparalleled in 
American history. The nation was more pro- 
foundly stirred when Lincoln was killed, and 
the train which bore the martyred President 
from Washington to Springfield was viewed 
by throngs of mourners along its route, yet 
circumstances gave to the funeral train of 
Harding a more spectacular setting. The route 
covered approximately 3,000 miles; the coun- 
try’s population since Lincoln’s death had 
trebled, and the Great West had received a 
large part of the increase. Therefore, it is no 
exaggeration to record that, through nearly 
every state across which the Harding train 
passed, it was flanked on each side by almost 
a solid wall of mourning citizens, who stood 
for hours to pay a silent tribute to the nation’s 
dead leader. 

The funeral train later went from Washing- 
ton to the Harding home at Marion, where the 
funeral was held. Interment was in the local 
cemetery, in a temporary tomb. A perma- 
nent memorial tomb was later erected, and 
in it the former President and his wife are 
buried. e.d.f. 

Florence Kling Harding (1860-1924), whose diffi- 
cult years in the White House were ended by tragedy, 
was the daughter of 
Amos Kling, a banker of 
Marion. She was the di- 
vorced wife of Flenry de 
Wolfe, and had one son, 

Marshall Eugene de 
Wolfe. 

When she married 
Warren Harding, in 
1891, he was a young 
newspaper publisher in 
Marion; she shared the 
struggles of his early 
career and had much to 
do with his later suc- 
cesses. In spite of the 
brilliant social affairs of 
the Harding regime, it 
is evident that Mrs. 

Harding was not alto- 
gether happy in the 
White House. Ill health 
and her temperament 
both added to the difficulty she felt in becoming ac- 
customed to the social duties of her high position. 
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She died in 1924, and was buried at Marion. The 
Hardings had no children, and most of her estate, 
estimated at more than $500,000, was left in trust 
for Jeanne and George N. de Wolfe. 

Related Subjects. The reader who desires additional 
information regarding the life and times of this President 
is referred in these volumes to the following articles: 

Armaments, Limitation of Soldiers’ Bonus 
Coolidge, Calvin Vancouver (Interna- 

Permanent Court of In- tional Memorial) 

ternational Justice Versailles, Treaty of 


HARDNESS. In a solid substance, such as 
copper, glass, or steel, hardness is determined 
by its ability to scratch or to resist being 
scratched by other substances. The hardness 
of any given substance is generally measured 
from a table of a few w r ell-known minerals, 
ranging from the soft talc, which is easily 
scratched by the finger nail, to the diamond, 
the hardest known substance. This standard 
“scale of hardness,” beginning with the soft 
minerals, is as follows: 


1. Talc 

2. Gypsum 

3. Cal cite 

4. Fluor Spar 

5. Apatite 


6. Feldspar 

7. Quartz 

8 . Topaz 

9. Sapphire 
10. Diamond 


For accurately testing hardness, particularly 
in manufacturing tools, gears, etc., machinists 
use an instrument called a sclerometer, which 
registers the force required to dent or to 
scratch the body with a diamond. a.l.f. 

HARDY, Thomas (1840-1928). This writer, 
the ££ last of the Victorians,” was one of Eng- 
land's greatest novelists, and was scarcely less 
distinguished as a 
poet. He was born 
in Dorsetshire, the 
££ Wessex” of much 
of his writing, and 
was educated pri- 
vately and at King's 
College, London. At 
the age of sixteen, 

Hardy was articled to 
an ecclesiastical arch- 
itect in Dorchester. 

He began writing es- 
says at the age of 
twenty-three, but 
continued his work as 
architect for about 
five years longer. His 
first successful novel, 

Under the Greenwood Tree , was published in 
1872. Thereafter, for thirty years, he devoted 
himself to fiction, finding inspiration in the 
beloved countryside about his estate at the 
little town of Stinsford, near Dorchester. 
In his later years, he gave himself chiefly to 
poetry. Hardy was buried in W estmins t er Ab- 
bey, but his heart was placed in a grave in the 
village which was his home for so many years. 
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Summary of His Literary Career. Under the 
Greenwood Tree was followed by A Pair of Blue Eyes , 
and this by Far from the Madding Crowd , always one 
of his most popular novels. In The Return of the 
Native, Hardy wrote what many consider his finest 
achievement. The Woodlanders, Tess of the D'Urber- 
villes (his best-known story), Jude the Obscure , and a 
volume of short stories, Life's Little Ironies, are other 
fine examples of his art. The story of Tess is so tragic 
and so vividly written that it makes a profound im- 
pression on each generation of readers. Mrs. Fiske’s 
interpretation of the character of Tess was one of her 
finest stage presentations. Hardy regards men as 
helpless victims of a power, or destiny, over which 
they have no control, and he also conceives of Nature 
as entering into the lives and fortunes of his charac- 
ters. His portrayals of the stern, primitive types of 
peasant folk are pictures that will endure in literature. 

As a poet, Hardy is best known for his great epic- 
drama, The Dynasts (1904-1908). This is divided 
into three separate poems, and has to do with the 
rise and fall of Napoleon. In 1920 it was produced 
on the London stage. After the completion of this 
poem, Hardy turned to lyric poetry as a medium for 
expressing the religion and philosophy that were so 
essentially a part of his work. Between 1909 and 
1925 he wrote a series of lyrical poems of remarkable 
originality and depth of feeling. These include 
Time's Laughing-stocks , Satires of Circumstance , 
Moments of Vision , and Human Shows, Far Phan- 
tasies. 

HARE. In the old fable of the hare and the 
tortoise, the hare lost the race because he 
thought it unnecessary to do his best. In 
real life, a hare is sure to win a race, for this is 
one of the fleetest of small animals, and its 
great speed serves as its chief means of escape 
from danger, and for defense against its enemies. 

Hares and Rabbits. Hares are found in 
nearly all parts of the world, but in America 
they have been commonly, though mistakenly, 
called rabbits (see Rabbits) . The long-eared, 
long-legged jack rabbit of Western plains and 
prairies, and the common little cottontail , 
found throughout America, are really hares. 
Rabbits were originally European animals, but 
they have been introduced into other countries. 
They are smaller than hares, with shorter limbs 
and ears. They are not as quick as their larger 
relatives, for, to escape their enemies, they need 
only enter their burrows. Hares do not burrow. 
The young of rabbits, unlike those of hares, 
are born blind and almost hairless. The Bel- 
gian hare is really a large rabbit. 

Description. Hares range from seventeen to 
twenty-five inches in length. They have soft 
fur, usually gray or brown, although that of 
some species turns white in winter. Their tails 
are short, bushy, and upturned. When hares 
literally fly across the ground in great leaps and 
bounds, for which the long hind legs are es- 
pecially fitted, it is plainly seen that, the under 
tail is white. Black markings show on the lifted 
ears. When the animal squats on the ground, it 
is so like its surroundings that were it not for 


HARE 


3° 45 


HAREM 


its breathing, and for its quivering whiskers, 
it would ofttimes not be discovered, so well 
does it become a part of nature’s color scheme. 

The upper lip of the hare is split, and the 
noses and Hps of the young, especially, seem 
always aquiver. Their forefeet have five toes, 
and the hind feet have four. Those hind feet 
are capable of striking quite hard blows if the 
animal is driven to bay. The soles of the 
feet are hairy. The forefeet of the animal 
cannot be used for carrying food to the mouth, 
as can those of the squirrel. 

Habits. Hares feed on vegetable matter 
alone, and they are especially fond of cabbage, 
grain, and the bark of trees. They feed and 
roam about mostly at night, returning at break 
of day to their hollows, or forms, in the grass or 
near a sheltered rock. During nightly foraging 
expeditions, much havoc is often wrought in 
grain fields, vegetable gardens, and plantations. 

Hares multiply rapidly, mating when six 
months old and producing two and three 
broods yearly, with from two to five young in 
each brood. At the end of a month or two, 
young hares leave their parents and shift for 
themselves. So in sections where civilization 
has killed off the natural enemies of these 
rapidly multiplying creatures, such as the coy- 
otes, foxes, weasels, eagles, hawks, etc., men 
must devise means to save their crops from 
the hare family. In many places, rabbit-proof 
fences have been erected, but the animals, 
where they have become a serious menace to 
agriculture, are much hunted, especially in Aus- 
tralia, not only with snares, dogs, and guns, but 
by periodical drives. All the men and boys, 
and sometimes women and girls, of a district 
circle about a space of a square mile or so, and 
drive the hares from their hiding places into 
an enclosure. There they are beaten to death 
with clubs, often as many as 20,000 having 
been disposed of in this way in a day. 

The month of March is the principal breeding 
time of hares, and the crazy antics through 
which they go at that time suggested the much- 
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used phrase, as wad as a Match hare. Lewis 
Carroll V humorous characterization of a March 
hare is familiar to readers of Alice's Adven- 
tures in Wonderland, 


Although the flesh of hares is rather dry, it is 
prized for its peculiar flavor. The fur of these 
animals, especially of those which turn white 
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in winter, is used to imitate more expensive furs 
(see Fur and Fur Trade) . w.n.h. 


Scientific Names. Hares and rabbits form the 
family Leporidae in the order Rodentia. Hares be- 
long to the genus Lepus. 

HAREBELL. See Bluebell. 

HAREFOOT, surname of Harold I. See 
Harold (I, England). 

HARELIP, sometimes known as Clept Lep, 
takes its name from its resemblance to the 
lip of a hare. It is a cleft in the upper human 
lip, and exists from birth. A double cleft 
sometimes appears, one on each side of the 
middle of the lip; when single, the cleft is on 
one side of the middle. A similar defect, cleft 
palate , usually exists when the lip has a double 
cleft. 

HAREM, ha r rem , the name given in Mo- 
hammedan countries to the part of the dwelling 
reserved for female members of the household, 
and from which all men, excepting the husband 
and intimate male relations, are excluded. The 
term also signifies the inmates themselves. 

As an institution, the harem is of remote 
origin. It existed among the ancient Babylo- 
nians and Persians, and among all those races 
which, while sanctioning polygamy, or plural- 
ity of wives, have attained some degree of 
civilization. It reached its greatest develop- 
ment, however, among the Mohammedans, 
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The most famous harem was that of the former 
sultan of Turkey, at Constantinople; its in- 
mates were allowed greater liberties than those 
of similar institutions. The Koran allows four 
wives to a Mussulman, and an indefinite num- 
ber of concubines, or female slaves, but owing 
to the expense of maintaining more than one 
establishment, the majority of Turkish and 
Persian men have only one wife; indeed, in 
the new National State of Turkey, it was 
decreed that no man ought to have more than 
one wife. 

Within the harem the woman rules supreme; 
there, surrounded by attendants, she receives 
her female friends and indulges in the various 
occupations and amusements at her command, 
such as spinning, sewing, self-ornamentation, 
and witnessing the dances of the slaves. 

While royal harems may be regarded as 
permanent institutions, individual maintenance 
of such establishments in Oriental countries 
is losing ground, principally because women 
are demanding and achieving a much greater 
degree of freedom. See Zenana. 

Derivation. The word harem is derived from an 
Arabic word meaning that which is sacred , set apart , 
forbidden. 

HARGREAVES, hahr' greevz , James (about 
1720-1778), the inventor of the carding machine 
and the spinning jenny, which, with the power 
loom invented by Cartwright, revolutionized 
the cotton industry and placed it on a new 
basis. He was a poorly educated Englishman, 
who earned his living by weaving and spinning 
in his home at Stanhill. After producing 
the spinning jenny in 1764, he sold a few of the 
machines, which performed eight times the 
work of a hand spinner. Some of his fellow 
workers became jealous of the amount of work 
he could do, so they broke into his house and 
destroyed the machine. Hargreaves moved to 
Nottingham in 1768, and erected a spinning 
mill, but manufacturers stole his design. As 
it was proved that he had sold some of the 
machines, the government refused to give him 
a patent, so he never profited by his inven- 
tion. See Cartwright, Edmund; Spinning 
Jenny. 

HARK, HARK, THE DOGS DO BARK. 
See Rhymes oe Childhood. 

HARKNESS, Mrs. Stephen V. See Edu- 
cational Foundations (The Commonwealth 
Fund). 

HARLAN, John Maynard (1833-1911), a 
former Associate Justice of the United States 
Supreme Court, who rendered distinguished 
service in that position for over a third of a 
century. He was born in Boyle County, Ky., 
was graduated from Center College in 1850, and 
studied law at Transylvania University. After 
his admission to the bar, he practiced law in 
Frankfort, Ky., and was elected county judge 


in 1858. On the outbreak of the War of Seces- 
sion, he organized for the Federal cause the 
Tenth Kentucky Infantry, was made its colo- 
nel, and served un- 
der General Thomas 
until 1863, when he 
resigned. He was 
attorney-general of 
Kentucky from that 
year to 1867. On 
November 29, 1877, 
he was appointed to 
the Supreme Court 
by President Hayes 
and served for thirty- 
four years, Chief Jus- 
tice John Marshall 
alone exceeding this 
length of service, and 
only by a few months. 

Justice Harlan was 
considered one of the 
ablest members of the Supreme Court. See 
Supreme Court of the United States. 

HARLAN, James (1820-1899), United States 
Senator from Iowa, and Secretary of the In- 
terior in the Cabinet of President Andrew 
Johnson. Harlan was born in Clark County, 
111 ., but his family moved to Indiana when 
he was four years of age. In 1845 he removed 
to Iowa City, la., where, two years later, he 
became superintendent of public instruction. 
He was admitted to the bar in 1848, and was 
president of the Iowa Wesleyan University 
from 1853 to 1855. Harlan served as Senator 
from 1857 to 1865, when he resigned to accept 
the Cabinet portfolio offered him by President 
Johnson. He was reelected United States 
Senator from 1867 to 1873. Iowa’s first con- 
tribution to Statuary Hall, Washington D. C., 
was a bronze statue of James Harlan, by Nellie 
V. Walker. See Statuary Hall. 

HARLEM RIVER. See New York, N. Y. 

HARLEQUIN, hahr r le kwin , a pantomime 
performer who figured in Italian comedies. 
His role, like that of the modern clown, was 
characterized by great bodily agility and buf- 
foonery of an exti*avagant nature. See Pan- 
tomime. 

HARMATTAN, hahr mat' an , a west-coast 
African wind which blows from the interior 
during December, January, and February. 
Clouds of reddish dust, called “smokes/’ gen- 
erally precede the wind. The wind is devastat- 
ingly hot, and the dust settles over vegetation 
and the human body, causing the skin to peel 
off and drying up the mucous membranes of 
the eyes, nose, and mouth. 

HARMONICA, hahr mon' ih kah. This term 
is applied to two simple musical instruments. 
Benjamin Franklin invented a so-called har- 
monica, consisting of a series of cup-shaped 
glasses which were made to revolve while 
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their moistened rims were touched by the 
finger. The compass of its notes was from C 
to F. The idea is said to have originated with 
an Irishman named Pockrich, who gave 


public perform- 
ances in London 
on a similar 
device. Frank- 
lin’s harmonica 
had a consider- 
able vogue in 
Europe for a 
time. Many at- 
tempts to sub- 
stitute keys for 
the finger were 
unsuccessful, as 
the human touch 
imparted a tone 
to the sound 
which no inani- 
mate substance 
could supply. 
The other in- 
strument called 
harmonica is 
more commonly 
known as the 
mouth organ. It 
is a small wind 
instrument 
whose notes are 
produced by 
reeds set in vi- 



bration by air 
which the player 
breathes in and out. 


HARLEQUIN 

See Organ. 


HARMONICS, hahr mon' iks, the accessory 
tones which accompany any string, pipe, or 
other clear-sounding body. Every musical 
sound consists of a principal or fundamental 
tone accompanied by higher tones, or har- 
monics, which blend and generally harmonize 
with it. As a test, strike a low note on a piano, 
holding down the loud pedal. As the sound 
dies away, the harmonics (or partial tones) 
can be heard distinctly. When a sound is pro- 
duced by the vibration of a string, the string 
vibrates as a whole, giving rise to a tone called 
the fundamental. This string, however, di- 
vides into various sections which vibrate sep- 
arately and produce sounds differing from the 
fundamental, but blending with it; these sounds 
are its harmonics. 


The first harmonic of the fundamental note 


of any string is that produced by half the 
string, and is the octave of the fundamental 
tone; the second harmonic is produced by 
each third of the string, and is the fifth, or 
dominant , of the fundamental note, and so on, 
the complete series of harmonics containing 
all the notes of the musical scale. The pecu- 
liar recognizable character of all sounds— 


whether voice, piano, organ, violin, or any 
other musical instrument — is due to the pres- 
ence of harmonics, each with its own degree 
of loudness, thus producing different qualities 
of tone. See Music; Sound; Harmony. 

HARMONY, that branch of musical science 
which deals with chords, their constitution, 
and their relation and progression. It is the 
result of the development of instrumental 
music, just as counterpoint, the science which 
preceded harmony, grew with the development 
of song. It is a fundamental branch of musical 
theory and composition, the importance of 
which can readily be realized from the fact 
that any simple melody can be made to 
arouse widely variant emotions when given 
different harmonic settings. Claude Monte- 
verde, during the seventeenth century, in- 
troduced combinations of sound forbidden 
in counterpoint, and laid the foundation of 
modern harmony. The science made great 
progress under Bach, Wagner, Mozart, and 
Beethoven. In fact, innumerable examples of 
the principles underlying harmony are found 
in the works of all great composers, for in 
many instances, the beauty and power of their 
compositions depend largely upon the har- 
monies which they are able to form about a 
single simple theme. See Music (A Course of 
Lessons: A Lesson on Harmony). 

HARMS WORTH, Alfred Charles Wil- 
liam. See Northcliffe, Lord. 

HARNESS, the tackle worn by a horse, 
mule, donkey, or other draft animal when at- 
tached to a vehicle. The harness is made of 
leather, and has metallic buckles and clasps 
to keep it in place. The important parts are 
described below the illustration, page 3048. 

HARNESS RACE. See Race (Speed Rec- 
ords by Horses). 

HARNEY PEAK. See South Dakota (The 
Land); Black Hills. 

HAROLD, hair' uld , the name borne by two 
kings who ruled England before it became a 
united nation through the conquest of William 
of Normandy. 

Harold I, surnamed Barefoot , was the son of 
Canute, king of England, Denmark, and Norway. On 
the death of Canute, in 1035, Harold claimed the 
throne in opposition to his brother, Hardecanute, who 
was then in Denmark. In order to avoid civil war, an 
agreement was made that Harold should become 
king of the provinces north of the Thames. In 1037, 
however, he was crowned king of all England, as the 
people were tired of waiting for Hardecanute to 
return. Harold died in 1040, when his brother was 
making preparation to invade England. 

Harold II (1022-1066), successor of Edward the 
Confessor, was the last Anglo-Saxon king of England. 
He was the son of the powerful Earl Godwin, whose 
death in 1053 left him Earl of Wessex and head of the 
National party, which was striving to weaken the 
influence of the Normans at the court of Edward 
the Confessor. 
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In 1064 he visited Normandy. The story has come 
down that he was shipwrecked on the coast of Nor- 
mandy, and, falling into the power of Duke William, 
was forced to take an oath that he would aid the 
latter to become king of England. Two years later 
Edward the Confessor died, and the assembly of 
nobles (Witenagemot) elected Harold king. William 
of Normandy at once laid claim to the throne, and 
in September, 1066, invaded England at the head of a 
large army. At Senlac, near Hastings, Harold met 
defeat and death, and England passed to Norman 
rule. 

Related Subjects. Other historical material connected 
with these men will be found in the following articles: 

Hardecanute William (I, the Conqueror) 

Hastings, Battle of Witenagemot 



PARTS OP THE harness (See page 3047) 

1. Bridle; used to hold the bit in the mouth and 
to restrain the horse. The parts are bit ( a ), nose 
band (6), chin band (c), face band (d), blinds (e), 
winker braces (/), brow band (g), crown band C h ), 
gag swivel ( i ), side check (j ), throat latch (k). 

2. Lines; used to control and restrain the horse. 

3. Collar; used to protect the shoulder, thus ena- 
bling the horse to draw heavy loads without injuring 
the shoulder. 

4. Hames; used to distribute weight along the collar. 

5. Hame tugs; used to fasten the traces to the hames. 

6. Traces; used to connect the hame tugs to the load. 

7. Martingale; often used to hold the collar in 
place in backing a load, and sometimes attached to 
the lines to hold the horse's head in position. 

8. Saddle; used to protect the back from the 
weight of the shafts, to receive the check rein, to 
hold the lines and the parts of the harness in place. 

9. Girth; used to hold the harness in place. 

10. Shaft tug; used to hold the shafts in place. 

11. Back strap; used to hold the saddle, hip 
straps and crupper in place. 

12. Crupper; used to hold the hip straps, and in 
connection with the back band to hold the saddle 
in place. 

13. Hip straps; used to hold the breeching in place. 

14. Breeching; used in connection with backing 
the load. 

15. Holdback straps; used to connect the breeching 
with the load in order to hold back and in backing. 

HAROLD, or HARALD, the name of four of 
the early kings of Norway. 

Harold I (about 850-933) became sole king of the 
Norwegian realm in 873, after many years of warfare 
against the numerous petty kings, or jarls, who then 


ruled in Norway. According to legend, he was in- 
spired in his labor of conquest by his love for a beauti- 
ful maiden who refused to become his wife until 
he had subjugated the entire country. After estab- 
lishing his authority, Harold drove out the conquered 
rulers, who made numerous settlements on the neigh- 
boring islands. During his reign, he was engaged in 
suppressing the sea pirates and brigands who had long 
harassed the country. 

Harold III (1015-1066), a descendant of Harold I, 
ruled as king of Norway from 1046 to 1066. Early 
Norwegian literature abounds with stories of his ex- 
ploits as captain of the bodyguard of the Greek em- 
perors at Constantinople. He was ruled by his 
adventurous spirit, even after he had become king of 
Norway, and on concluding a war with the Danes, 
invaded England in 1066, to aid Tostig against the 
latter’s brother Harold, king of England. At the 
Battle of Stamford Bridge, both Harold of Norway 
and Tostig were slain. See Harold (II, England). 

HAROTJN-AL- RASHID, hah roon* -ahl-rah* 
skeed\ See Harun-al-Rasidd. 

HARP, the most ancient of stringed musical 
instruments, and the most important of those 
in which the strings are plucked, rather than 
sounded with a bow. 

The harp, according 
to the Bible, was 
invented by Jubal. 

From remote times 
the favorite instru- 
ment of the Irish 
bards, it has become, 
like the shamrock, an 
emblem of Ireland ; 
to the poets of Erin, 
the silencing of the 
harp is the symbol 
of the decline of 
national glory. So 
runs the theme of one 
of Thomas Moore’s 
finest lyrics: 

The harp that once 
through Tara's halls 
The soul of music shed, 

Now hangs as mute on 
Tara's walls 

As if that soul were 
fled. 

So sleeps the pride of 
former days, 

So glory’s thrill is o’er; 

And hearts that once 
beat high for praise 
Now feel that pulse no 
more. 

The harp was used for accompaniment to 
the psalms sung by the early Christians, and 
is intimately associated with David, the poet- 
psalmist of the Bible. The double harp, or 
David’s harp, as it is also called, is played with 
the fingers and thumbs of both hands. It is a 
triangular-shaped instrument, with a sounding 
board and catgut strings. If is always tuned 



MODERN HARP 

The standard size has the 
column 64 inches high; the 
extreme width is 33 inches. 
It has 43 strings, the long- 
est of which is 57 inches. 
The weight averages 53 
pounds. Some harps are 
beautified by gold plating. 
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in the principal key of the music, while by 
pressing with the thumb or turning the tuning- 
pins of certain notes, the strings are changed 
to suit any modulations out of the key. 

The pedal harp, a perfected form of the 
double instrument, developed about 1720 with 
the invention of Hochbriicker’s mechanism. 
This included seven pedals, by means of which 
each note of the scale, in all the different 
octaves, can be made a semitone higher. By 
Erard’s invention of the double-action pedal 
harp in 1820, the instrument reached its high- 
est development. This improvement permitted 
two changes in the length of the strings, with 
corresponding changes in the tone. The in- 
sistent and mellowed sweetness of the harmony 
and the artistic appearance of the instrument 
render it an effective medium for orchestral and 
recital music. As many as eight harps figure in 
the final scene of Wagner’s opera Das RkeingoU. 


HARPER, William Rainey (1856-1906), 
an American educator, first president of the 
University of Chicago and the real inspiration 
of much of its greatness. He was born at New 
Concord, O., studied at Muskingum College 
and at Yale, and in 1879 became professor of 
Hebrew at the Union Theological Seminary 
(Baptist) in Chicago. There he established an 
unusual reputation as a Hebrew scholar, and 
in 1886 was made professor of Semitic lan- 
guages at Yale. In 1891, when the new Uni- 
versity of Chicago was founded, he was called 
to be its head, and proved himself no less 
noteworthy as an administrator than as a 
scholar. After a notable career of nearly fif- 
teen years at the university, he died. Dr. 
Harper’s heroic struggle with disease, and his 
determination to keep on with his work in the 
face of suffering and of death, won for him wide 
respect and admiration. 
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William: r. harper 


As Writer and Editor. His publications almost all 
deal with some phase of Hebrew" language or litera- 
ture, and include j Elements of Hebrew , Elements of 
Hebrew Syntax, and 
Amos and Hosea. He 
also wrote The Trend of 
Higher Education , and 
edited the Biblical 
World , the A merican 
Journal of Theology, and 
the American Journal 
of Semitic Language and 
Literature. 

IFor illustration of Har- 
per Memorial Library, See 
Chicago, .University of.] 

HARPER’S FER- 
RY, an historic vil- 
lage of West Virginia, 
made famous by John 
Brown’s raid in 1859, 
one of the critical events preceding the War 
of Secession. Located on the Potomac, 
fifty-five miles northwest of Washington, 
where the river breaks through the Blue 
Ridge Mountains and meets the Shenandoah, 
the town is very picturesque and was con- 
sidered a strategical point by the Confed- 
erate government. At the outbreak of the War 
of Secession, the small band of Union soldiers 
who occupied the garrison departed, leaving 
the place to the militia from Virginia under 
General Johnston. Two months later, Johnston 
abandoned it, and Union soldiers again took 
possession. For over a year they occupied the 
town, until, on September 15, 1862, General 
Jackson captured it, taking 12,520 prisoners. 
At present the population numbers about 750. 
See Brown, John, and illustration, page 3051. 

HARPIES, hahr' piz, in Greek mythology, 
the ministers of divine vengeance, who defiled 
everything they touched. A harpy was repre- 
sented as a winged monster, having the face 
and body of a woman, the wings of a bird of 
prey, and feet and fingers armed with sharp 
claws. The harpies were generally supposed to 
be two or three in number, but occasionally sev- 
eral others were mentioned; Homer refers 
to but one. Originally, they were conceived to 
be storm winds, their repulsive aspect as 
winged monsters being a later conception. 


Derivation. The word harpies is from a Greek 
word meaning to snatch. 

HARPOON, hahr poon'. See Whale (Whal- 
ing Industry). 

HARPSICHORD, hahrp' si kawrd , a keyed 
and stringed musical instrument, now little 
known. The modern piano is an evolution of 
the harpsichord, and in appearance and inter- 
nal arrangement, the two are somewhat simi- 
lar. The keys, all of one color, were in front, 
the long ones being the naturals and the short 
ones the sharps and flats. The date of the 


invention of the instrument is uncertain, but 
it was introduced into England early in the 
seventeenth century. See Piano. 

HARPY, a large bird of prey related to the 
eagles, and named after the harpies in my- 
thology (see Harpies). It is about forty-two 
inches long, and has large powerful talons and a 
strong, hooked beak. This active bird swoops 
down after small animals and birds, then 
snatches them up- in its talons and devours 
them. It is grayish in color, barred with 
black, and has a white breast, while its white 
head has a dark crest. The harpy is a native of 
tropical America, from Southern Mexico to 
Brazil. It makes its nest in a tall tree or 
on the ledge of a high cliff, where it lays five 
eggs. d.l. 

Scientific Name. The scientific name of the harpy 
is Thrasaetus harpyia. 

HARRADEN, Beatrice (1864- . ), an 
English author, whose first novel, Ships That 
Pass in the Night , was an immediate success. 
She was graduated from the University of 
London at the age of twenty-one. She wrote 
Ships That Pass in the Night when she was so 
ill that she could not hold a pen, and was 
obliged to use a peculiar device that she held 
in the palm of her hand. The lines that sug- 
gested its title occur in Longfellow’s Tales of a 
Wayside Inn : 

Ships that pass in the night, and speak each other in 
passing, 

Only a signal show and a distant voice in the dark- 
ness. 

So on the ocean of life, we pass and speak one another, 
Only a look and a voice, then darkness again and 
silence. 

The book was published in 1893 and passed 
through many editions. Her next book, At 
the Green Dragon , elicited the interest of Eng- 
land’s queen, who inquired about the author. 
In 1894 Miss Harraden visited the United 
States and lived for a time on a California 
ranch. Pier other novels include In Varying 
Moods, The Flower , Hilda Strafford , Where 
Your Treasure Is, Spring Shall Plant , and 
Patuffa , besides which she wrote many short 
stories. 

HARRAR, hahr ahr' , a city of Ethiopia 
(which see). 

HARRIER. See Marsh Hawk. 

HARRIMAN, hair' i man , Edward Henry 
(1848-1909), an American capitalist and rail- 
road-builder, bom at Hempstead, L. I. After 
a common-school course, he became a clerk in a 
New York brokerage office, and at the age of 
twenty-two had accumulated enough money 
to buy a seat on the New York Stock Exchange. 
Besides winning a fortune through speculation, 
he showed so thorough an understanding of 
American railways that in 1883 he was 
elected a director of the Illinois Central Rail- 
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road. In 1887 he became vice-president of the 
road, and in this position he displayed extraor- 
dinary executive ability. In 1898 Harriman 
secured the financial backing of a great New 
York banking house, 
through which he 
gained control of the 
Union Pacific, then 
in an impoverished 
condition. His suc- 
cess in restoring this 
road to a prosperous 
condition led to fur- 
ther acquisitions, so 
that, at his death, 
he controlled at least 
60,000 miles of road. 

Harriman’s competi- 
tive methods fre- 
quently met with 
criticism, and in 1907 
received severe pub- 
lic denunciation from President Roosevelt; 
but whatever his methods, he vastly improved 
American transportation facilities. 

HARRIOTT, Mrs. F. C. See Morris, 
Clara. 

HARRIS, Corra May White (1869- ), an 

American writer of fiction and special articles, 
bom at Farm Hill, Ga. She was educated at 
home, and in 1887 married the Reverend 
Lundy Howard Harris. Two years later, she 
began contributing to American periodicals, 
and has continued such writing, in addition to 
publishing numerous works of fiction and sev- 
eral of autobiography. Mrs. Harris writes 
with force and clarity, and exhibits keen in- 
sight into human nature and its foibles. 

Her Writings. These include A Circuit Rider’s 
Wife , A Circuit Rider’s Widow, Eve’s Second Hus- 
band , Recording Angel, In Search of a Husband, 
Making Her His Wife , My Son , Daughter of Adam , 
My Book and Heart , As a Woman Thinks, Flapper 
Anne, and Happy Pilgrimage. 

HARRIS, Joel Chandler (1848-1908), an 
American story-writer whose tales of “Uncle 
Remus/; “Brier Fox/' and “Brier Rabbit” have 
made him a favorite with youthful readers. 
“Brier Rabbit” is the hero of these stories, and 
the clever tricks by which he outwits the sly 
“Brier Fox” rouse the keenest and most glee- 
ful delight in his little admirers. Children are 
not alone in finding pleasure in “Uncle Remus's” 
tales. To the student of negro folklore, these 
are a mine of intimate, faithful information, 
possessing a genuine scientific value. Harris 
was born at Eatonton, Ga., was apprenticed 
to a printer, and later studied law. The in- 
stinct for writing was .strong in him, however, 
and he turned to journalism, beginning in 1876 
that connection with the Atlanta Constitution 
which lasted twenty-five years. 


His Writings. Harris’s ‘"Uncle Remus” tales, con- 
tributed to the Constitution , were so successful that 
he published them in book form in. 1880 as Uncle 
Remus: His So?igs and 
Sayings, and later fol- 
lowed this first volume 
with Nights with Uncle 
Remus and Told by 
Uncle Remus . He also 
wrote Georgia from the 
Invasion of De Soto to 
Recent Times, a life of 
Henry W. Grady, Daddy 
Jake the Runaway, The 
Tar-Baby and Other 
Rhymes, Aaron in the 
Wildwoods , and Tales of 
Home Folks . 

HARRIS, Paul 
Percy. See Rotary 
Clubs. 

HARRIS, William 
Torre y (1835-1909), 
an American educa- 
tor and philosopher, the second Commissioner 
of Education of the United States. He 
was born in Connecticut and was educated 
at Phillips Andover Academy and at Yale Col- 
lege. In 1867 he be- 
came superintendent 
of the Saint Louis 
public schools, re- 
maining there 
twenty-one years. 

Between 1889 and 
1906, in the office of 
United States Com- 
missioner of Educa- 
tion, ' he proved 
himself able and prac- 
tical, rendering no- 
table service to the 
development of 
American education. 

See Education (Uni- 
ted States Bureau 
of Education) . 

Editor and Writer. JDr. 

Harris founded, in 1867, 
the Journal of Speculative Philosophy , the first peri- 
odical of its kind in the English language. He was 
chief editor of the International Education Series and 
of Appleton School Readers , editor of the department 
of philosophy in Johnson’s Encyclopedia, and editor 
in chief of Webster’s New International Dictionary. In 
addition, he was the author of numerous works on 
philosophy and education. 

HARRISBURG, Pa., the state capital and 
the county seat of Dauphin County, is located 
on the east bank of the Susquehanna River, 
southeast of the geographical center of the 
state. It is 105 miles west and north of Phila- 
delphia. Population, 1928, 86,900 (Federal 
estimate). 
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WILLIAM T. HARRIS 

For seventeen years United 
States Commissioner of Ed- 
ucation. 





STAIRWAY IN THE CAPITOL, HARRISBURG 


The Capitol building, surrounded by a park 
of fifteen acres, occupies a prominent site in 
the city. It is constructed of steel and brick, 
veneered with granite on the exterior and 
finished on the inside in marble. On its walls 
are mural paintings by Edwin A. Abbey, John 
W. Alexander, Miss Violet Oakley, and W. B. 
Van Ingen, who also designed the stained™ 
glass windows for the House Chamber. George 
Grey Barnard designed two large groups of 
statuary for the building. 

Transportation. The city is on the Pennsylvania 
and the Reading Company railroads. There is inter- 
urban and motorbus service. At this point the river is 
a mile wide and is crossed by several concrete bridges. 

Industries. Harrisburg is near large iron and coal 
mines, and this location, together with excellent 
railroad facilities, has led to the extensive manufac- 
ture of iron and steel products. 

The city has diversified indus- 
tries, including knitted-goods 


and hosiery mills, foundries and machine shops, rolling 
mills, furnaces, manufactories of bookkeeping ma- 
chines, boot-and-shoe factories, pipe-bending works, 
and large manufactories of lumber products, brick and 
tile, and marbleized slate. A river fleet salvages coal 
from the Susquehanna’s bed, placing power produc- 
tion on an economic basis. Several thousand men are 
employed in the roundhouses and repair shops of the 
Pennsylvania Railroad. 

History. The town of Harrisburg was named in 
honor of John Harris, who settled there in 1726, 
near what he considered a good ford of the river. 
It was organized in 1 785 by his son, who had es- 
tablished a ferry at this place, and was made the 
county seat in 1785, becoming the state capi- 
tal in 1 8 1 2 . In 1 860 it became a city. The Har- 
risburg Convention, assembled here in 1828, was 
responsible for the high-protective-tariff bill of 
that year. Harrison and Ty- 
ler were nominated in the city 
in December, 1839. R.w.C. 



__ ARRIS ON, Benjamin (1833-1901), an 

American lawyer, soldier, and statesman, the 


twenty-third President of the United States. 
Like nearly all the Presidents, Harrison was a 
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lawyer by profession, but be differed from them 
in that he was not a politician or a political 
leader. With the exception of the Presidency, 
Harrison held but two public offices in his life, 
and one of these, that of reporter of the Indiana 
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BENJAMIN HARRISON 


His ancestors were distinguished. One was a Rev- 
olutionary patriot and signer of the Declaration of 
Independence; another was a military hero and also 
a President of the United States. 

supreme court, was strictly in the line of his pro- 
fession. He was a loyal member of the Republi- 
can party and took an active interest in politics, 
but he was not, strictly considered, a popular 
leader. As a soldier in the War of Secession, 
he had won considerable distinction, but his 
military career lacked the spectacular element 
which played so large a part in the career of 
his grandfather, William Henry Harrison, who 
also was President, but for only a month. 

Benjamin Harrison was a hard-working, con- 
scientious official, but he did not inspire en- 
thusiasm. He was called “cold,” so cold that 
“grass would not grow on the White House 
grounds/ 1 facetiously declared his enemies, and 
it was further said, most unkindly, that 
“his political advisers rode in ice wagons.” 
Such exaggeration was ridiculous, but there is 


no doubt that Harrison’s integrity, his devo- 
tion to principle, and his refusal to recognize 
the demands of “everyday political expedi- 
ency/’ all combined to give him an air of 
aloofness. In some respects he was not unlike 
Grover Cleveland, his predecessor and his suc- 
cessor, and it is noteworthy that both men won 
their greatest personal popularity after the 
close of their terms of office. 

Youth and Education. Benjamin Harrison 
was born on August 20, 1833, at North Bend, 
0 ., where his grandfather, William Henry 
Harrison, was also then living. He was named 
for his great-grandfather, one of the signers of 
the Declaration of Independence. His father, 
John Scott Harrison, was Representative in 
Congress from 1853 to 1857, but took no other 
part in public life; it has been said of him, some- 
what uncharitably, that his only claim to 
distinction was that he was “the son of a great 
father and the father of a great son.” Young 
Benjamin spent his boyhood on his grand- 
father’s farm, and during the winters received 
education in the near-by log schoolhouse. 
Later, he was instructed by a private tutor, 
studied for two years at an academy near Cin- 
cinnati, and in 1852 was graduated from Miami 
University. A year later he was admitted to 
the bar, and in 1854 removed to Indianapolis, 
Ind., which was thereafter his home. 

As a Lawyer and Soldier. When young 
Harrison went to Indianapolis, he had only one 
acquaintance in the whole community; that 
man, the clerk of the Federal court, gave him 
desk space, and allowed him to hang his legal 
sign at the door. For a short time Harrison 
was content to act as court crier at $2.50 a 
day, but when clients began to come to him, 
he quickly proved his industry and ability. 
He had the advantage, moreover, of a dis- 
tinguished name, and in a few years he took 
high rank at the bar. 

The War of Secession interrupted Harrison’s 
legal career. When it began, he was acting 
as reporter of the Indiana supreme court, his 
first public office. At the end of his two-year 
term, in 1862, he accepted a military commis- 
sion as second lieutenant of volunteers. He at 
once helped to raise a new regiment, the 
Seventieth Indiana, and when it was com- 
pleted, in August, 1862, he was commissioned 
its colonel. His regiment participated in num- 
erous engagements in Kentucky and Tennessee 
in 1862 and 1863, was with Sherman in the cam- 
paigns around Atlanta, and with Thomas in 
the battles around Nashville in 1864. He com- 
manded a brigade at the battles of Kenesaw 
Mountain, Peach Tree Creek, and Nashville, and 
his leadership in these battles won him praise 
and the brevet rank of brigadier general, for 
“ability and manifest energy and gallantry.” 

In 1864, while still in the held, Harrison was 
again chosen reporter of the Indiana supreme 
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court, and after the war ended, he performed 
the duties of this office for three years. He 
refused to be a candidate for reflection in 1S6S, 
and returned to the private practice of law. In 
1876 he was the Republican candidate for gov- 
ernor, but his candidacy was undertaken from 
a sense of duty when the regular nominee 
declined to run. Though his defeat was a fore- 
gone conclusion, he ran 2,000 votes ahead of 
his ticket. In 1879 President Hayes appointed 
him a member of the Mississippi River Com- 
mission, under whose direction extensive river 
improvements were to be made. In the next 
year, he was active in securing the nomination 
and election of James A. Garfield to the Presi- 
dency, and was offered a place in Garfield’s 
Cabinet. This he declined, preferring to take 
a seat in the United States Senate, to which 
the Indiana legislature had just elected him. 

In the Senate. Harrison’s ability and his 
capacity for hard work showed to his advan- 
tage in the Senate. He was chairman of the 
Committee on Territories, and urged the ad- 
mission into the Union, as states, of the five 
territories, North and South Dakota, Washing- 
ton, Idaho, and Montana. He was also at 
various times a member of the committees on 
Foreign Relations and on Military and Indian 
Affairs. He was strongly in favor of a greater 
navy, of civil-service reform, and of larger 
pensions for ex-soldiers. His demand for larger 
pensions brought him into conflict with Presi- 
dent Cleveland, who was vetoing a great num- 
ber of pension bills. In the Indiana elections 
of 1886, the Democrats won control of the 
legislature, although the Republicans polled a 
majority of the popular vote, and Harrison 
was defeated for reelection to the Senate. The 
general feeling among Indiana Republicans was 
that Harrison was unjustly deprived of his Sen- 
atorship, and in compensation, as the Presiden- 
tial election of 1888 drew near, he became 
Indiana’s “favorite son.” The leader of the 
Republican party, James G. Blaine, declined to 
be a candidate for President, and Harrison was 
nominated on the eighth ballot at the national 
convention. 

The campaign was waged chiefly on the 
tariff issue, the Republicans declaring them- 
selves “uncompromisingly in favor of the 
American system of protection.” The Demo- 
crats, who had nominated President Cleveland 
for reelection, demanded “the reduction and 
correction of the burdens of taxation”; in 
other words, the latter demanded tariff re- 
form. Somewhat to the nation’s surprise, Har- 
rison was chosen by an electoral vote of 233 
to 168 for Cleveland, although Cleveland 
received 100,000 more popular votes than 
Harrison, who thus became one of America’s 
minority Presidents. 

His Administration (1889-1893). At its first 
session after Harrison’s inauguration, Congress 


undertook to fulfill the campaign promises of 
the Republicans, and within a year placed on 
the statute books the Sherman Silver Purchase 
Act, the McKinley Tariff Act, and the Sherman 
Anti-Trust Act. These laws were supported 
by a very small majority in the House of 
Representatives, and would probably have 
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Shaded states. Republican, elected Harrison; states 
shown in black, Democratic, voted for Cleveland. 
Light, unshaded divisions represent non-voting ter- 
ritories. 

failed to pass except for a change in the rules 
by which the House managed its affairs. Previ- 
ously, it was possible for members to delay 
definite action on any bill by filibustering, that 
is, either by making irrelevant and unnecessary 
motions, or simply by refusing to answer to 
their names when called on to vote. Unless a 
majority answered to their names, it was the 
practice to rule that a quorum was not present. 
Speaker Thomas B. Reed, largely with the 
assistance of William McKinley and Joseph G. 
Cannon, forced the House to adopt the so- 
called “Reed rules,” which greatly Increased the 
Speaker’s power. Thenceforth, the Speaker 
could suppress or disregard unnecessary mo- 
tions, and was allowed to count members who 
were present but not voting, in order to make 
a quorum. These changes laid the basis for 
the development of the Speaker’s power, which 
only came to an end with Speaker Cannon, in 
1910. 

The McKinley Tariff Act was named for its 
author, later President of the United States. 
It provided a high protective tariff on imports, 
the exact reverse of the Democratic principle 
of “tariff for revenue only.” The public did 
not regard the law as satisfactory, and ex- 
pressed its disapproval in the autumn elections 
of 1890 by giving the Democrats a majority 
in the House of Representatives. Another 
law of 1890 was the Sherman Anti-Trust Law, 
one of the most important laws passed by Con- 
gress since the War of Secession. 

John Sherman, the author of the Anti-Trust 
Act, was chairman of a committee in the 
Senate which reported for passage a new Silver 
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Purchase Act. The Bland-Allison Act of 18 78, 
which required the Treasury to buy $2,000,000 
worth of silver each month, no longer satisfied 
the silver interests, which were already de- 
manding the free and unlimited coinage of 
silver. So strong were the “silverites” in both 
houses of Congress that further legislation w r as 
inevitable. Harrison proposed a compromise, 
which w T as adopted in the Sherman Act. The 
Secretary of the Treasury was required to buy 
4,500,000 ounces, or about 140 tons, of silver 
each month, and to issue treasury certificates in 
exchange, to the full market value of the bul- 
lion. While it is now generally admitted that 
the law was a mistake, and was at least partly 
responsible for the panic of 1893, it had one 
good result in that it showed the impossibility 
of compromise, and brought the country to 
face a clear-cut issue between the gold standard 
and the free coinage of silver. 

The Surplus and Its Reduction. For a num- 
ber of years, the United States Treasury had 
been confronted with a growing surplus of 
gold in reserve; in other words, the govern- 
ment was receiving more money than it was 
spending. During Harrison’s administration, 
Congress passed several laws which materially 
altered the situation. The laws were not 
passed primarily because there was a surplus, 
but without the surplus they would certainly 
not have been passed. One of the ostensible 
purposes of the McKinley Tariff Act was to 
reduce the revenue, but this it failed to accom- 
plish. The most effective means taken to 
reduce the surplus was the Dependent Pension 
Bill of 1890. Harrison had long been in favor 
of more liberal pensions, and in response to his 
views, Congress authorized pensions for all 
Federal soldiers who had served ninety days in 
the War of Secession and were now incapaci- 
tated, for any reason whatever, from earning 
their living. This act nearly doubled the num- 
ber of pensioners, and the pension fund has 
ever since been a very large item of government 
expenditure. Congress also appropriated large 
sums of money for new battleships, and the 
“new navy,” as it is known, dates from 1890. 
The first of the modern steel battleships in the 
American navy were begun in that year. 

Development of the West. In 1889 and 1890, 
six new states were admitted to the Union — 
North Dakota, South Dakota, Montana, and 
Washington in 1889, Idaho and Wyoming in 
1890. Wyoming was the first state admitted 
to the Union with a constitution granting 
women and men equal rights in voting and 
office-holding. The year 1889 was also note- 
worthy for the opening of Oklahoma, on April 
22. Oklahoma, the Indians’ “Beautiful Land,” 
lay in the heart of the Indian Territory, but 
the government purchased the rights of the 
tribes and threw the land open to settlement. 
An army of settlers camped for days and even 
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weeks along the boundary. At noon on April 
22, 1889, at the sound of a bugle, the multitude 
surged across the line, and by the end of that 
day Oklahoma was the home of 50,000 settlers. 
This day summarized in dramatic fashion the 
settlement and expansion of the United States. 
With the exception of a few scattered Indian 
reservations, the stream of population had now 
covered the entire United States. There was 
no longer a frontier, and settlements extended 
from ocean to ocean. 

Foreign Relations. While the development 
of the West was continuing, there was also 
during Harrison’s administration a marked de- 
velopment of interest in the foreign relations 
of the United States. This was due partly to 
James G. Blaine, the Secretary of State, and 
partly to a combination of incidents which 
threatened to involve the United States in war. 
Under Blaine’s leadership, the first Pan-Ameri- 
can Congress was held at Washington, and 
reciprocity treaties were negotiated with 
Spain and Brazil. The International Copy- 
right Act of 1891 removed a long-standing 
injustice by allowing foreigners, under certain 
conditions, to copyright their literary pro- 
ductions in the United States. This was a sub- 
ject in which Charles Dickens had taken an 
intense interest during his visit to the United 
States in 1842. 

During Harrison’s term of office, the United 
States had disputes with four nations, and Con- 
gress passed a law which was most displeasing 
to a fifth. This law was the Chinese Exclusion 
Act of 1892, prohibiting Chinese immigration 
for a further period of ten years and requiring 
Chinese residents in the United States to be 
registered. The most serious of the four dis- 
putes, which was with Great Britain, involved 
the respective rights of British and American 
citizens in the seal fisheries of Bering Sea, off 
the coast of Alaska. In June, 1891, both na- 
tions agreed on a closed season, and submitted 
the disputed points to arbitration. Friendly 
relations with Italy were nearly broken by an 
anti-foreign riot in March, 1891, in New Or- 
leans, where eleven Italians were taken from 
jail and hanged. The United States govern- 
ment expressed its regret, but was unable to 
promise, as Italy demanded, that the leaders of 
the mob be punished. Their offense, under the 
circumstances, could be punished only by the 
state of Louisiana. The Italian minister then 
demanded his passports and left Washington, 
but the matter was finally settled by the pay- 
ment of $25,000 to the families of the dead 
Italians. During this administration labor 
riots occurred in Homestead, Pa. 

In a dispute with Chile, the situation was re- 
versed, for the United States was compelled 
to demand apology for an attack on several 
American sailors by a mob in Valparaiso. A 
dispute with Great Britain and Germany over 


Samoa was settled amicably by the Treaty of 
Berlin, February 4, 1890. One of the most im- 
portant events of the administration was the 
attempted annexation of Hawaii. 

Presidential Election of i8g2. The chief issue 
of the campaign was the tariff, on which the 
Republicans reaffirmed their high-tariff belief, 
while the Democrats again demanded a tariff 
for revenue only. Harrison was renominated 
by the Republicans, and Grover Cleveland by 
the Democrats. A third party, the People’s 
party, or Populists, voiced the discontent of 
the agricultural communities of the West, and 
declared itself in favor of free coinage of silver, 
a graduated income tax, state control of rail- 
roads, and government loans to the farmers. 
The Populist candidate for President, Gen- 
eral James B. Weaver of Iowa, received over 
1,000,000 popular votes, but only twenty -two in 
the electoral college. No candidate received a 
majority of the popular vote, but Cleveland 
was elected by 277 electoral votes to 145 for 
Harrison. The Democrats also secured control 
of both houses of Congress. 

Last Honors. After being relieved of the 
burdens of office, Harrison seemed almost in- 
stantly to broaden his views, and the people 
as a whole listened to his opinions with increas- 
ing respect. He delivered a course of lectures 
at Leland Stanford Junior University, wrote 
This Country of Ours , an interesting study of 
the practical workings of the United States 
government, and was a frequent contributor to 
magazines. He renewed his practice of law, 
and appeared in several cases of international 
importance. He was counsel for Venezuela be- 
fore the arbitration commission which settled 


the boundary dispute between that country and 
Great Britain, and in 1899 was the principal 
representative of the United States at the 
Hague Conference. Harrison’s death occurred 
after a brief illness, on March 13, 1901, at 


Indianapolis. ejd.p. 

Caroline Scott Harri- 
son (1832-1892), daugh- 
ter of Professor John 
Scott of Miami Univer- 
sity and wife of the 
twenty-third President. 
She married Benjamin 
Harrison in 1853, the 
year in which he was 
admitted to the bar. 
The couple had two chil- 
dren, both of whom were 
grown and married when 
their parents entered the 
White House. However, 
the White .House family 
numbered more than ten 



persons diiring . most of Caroline harrison 
the administration; Mrs. . 


Harrison’s father, Mary Harrison McKee, her hus- 


band, and their two children were members of the 


household. The President, who was considered cold 
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and austere, and his frail wife idolized their children 
and grandchildren; it was during this administra- 
tion that the first Christmas tree was set up in 
the White House. It was decorated and hung with 
gifts for every member of the family and the staff. 

Mrs. Harrison was able to preside over only the 
most formal official functions, and in October, 1892, 
she died in the White House. Burial was in the fam- 
ily vault in Indianapolis. 

Mary Dimmick Harrison (1858- ), niece of the 

first Mrs. Harrison and widow of Walter Erskine 
Dimmick, had made her home in the White House 


for two years before her aunt’s death. She was 
married to Benjamin Harrison in 1896; they had one 
child, Elizabeth Harrison, born in 1897. 

Related Subjects. The reader who desires additional 
information on matters affecting this President and his 
times is referred in these volumes to the following articles: 
Bering Sea Controversy Pension 

Cannon, Joseph G. Reed, Thomas B. 

Pan-American Congress Trust (Legislation) 

HARRISON, N. J., See New Jersey (back 
of map). 



1841), an American soldier, administrator, and 
political leader, ninth President of the United 
States and the first President to die in office. 
He was the son of Benjamin Harrison, signer 
of the Declaration of Independence, and grand- 
father of another Benjamin, who became the 
twenty-third President. William Henry Harri- 
son was the nation’s chief executive for exactly 
one month; his death occurred on April 4, 
1841, making his administration the shortest in 
the history of the United States. He was in- 
augurated on March 4, and immediately sent 
to the Senate his nominations for Cabinet 
officers, which were confirmed. His Cabinet 
was an able one, including Daniel Webster as 
Secretary of State, Thomas Ewing of Ohio as 
Secretary of the Treasury, John Bell of Ten- 
nessee as Secretary of War, and John J. Crit- 
tenden of Kentucky as Attorney- General. On 
the seventeenth of March, the President issued 
a call for a special session of Congress to con- 
sider measures for improving business and 
financial conditions. Ten days later he caught 
a severe cold, which developed into pneumonia, 
and at the end of the next week, the nation 
was shocked by the news of his death. His 
body was interred in the Congressional Ceme- 
tery at Washington, but a few years later was 
removed to his old home, North Bend, 0 ., 
where it was placed in a tomb overlooking the 
Ohio River. 

Harrison’s Presidency was the least impor- 
tant period of his life. It is rather as a soldier 
and administrator that history records his fame. 
He was one of the few who won military dis- 
tinction between the close of the Revolu- 
tionary War and the end of the War of 1812. 
In fact, with the exception of Andrew Jackson 
and Winfield Scott, he was the only officer in 


to add to his reputation. He was a clever 
negotiator with the Indians and was generally 
regarded as their friend, yet when occasion 
required, he could fight them as well, as his 
victory at Tippecanoe showed. He was for 
eleven years governor of Indiana Territory, 
which then included about six times the area of 
the present state, and on this whole region he 
left the impress of his ability. It was this 
pioneer section, simple and democratic, which 
Harrison represented to the nation at large. 

Boyhood and Early Career. It must not be 
supposed that Harrison was an uneducated 
backwoodsman. He was bom on February 9, 
1773, at Berkeley, Va., where his father also 
was born. The Virginia Harrisons were aristo- 
crats and among the best-known families in the 
colonies. Public service was a tradition in 
the Harrison family, as it was among the Lees 
of Virginia and the Adams family of Massa- 
chusetts. Young Harrison was given a sound 
education, and was graduated from Hampden- 
Sidney College in 1790. His father insisted 
that he begin the study of medicine, but the 
death of the elder Harrison, in 1791, released 
the boy from a future which he dreaded, 
Washington approved his purpose to be a sol- 
dier, and in August, 1791, commissioned him an 
ensign in the First Infantry, then stationed at 
Fort Washington, Ohio. 

During the next seven years, Harrison served 
in various campaigns against the Indians. In 
1792 he was appointed lieutenant and aid-de- 
camp to General Anthony Wayne, and Wayne’s 
victory over the Indians in the battle of Fallen 
Timbers, on the Maumee River, was due in 
part to the plan of march suggested by Lieu- 
tenant Harrison. In May, 1797, Harrison was 
promoted to the rank of captain, and placed in 
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command of Fort Washington, where he re- 
mained until he resigned his commission in 
June, 1798. 

Immediately after his resignation from the 
army, President John Adams appointed him 
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Son of Benjamin Harrison, member of the Con- 
tinental Congress in 1776 and a signer of the Declara- 
tion of Independence; grandfather of Benjamin Har- 
rison, who became President in 1889. 

secretary of the Northwest Territory, under 
General Arthur St. Clair, as governor.^ After a 
year he resigned this position to take his seat in 
Congress as the first delegate from the North- 
west Territory, and the first delegate from any 
territory of the United States. Up to this time 
the public lands in the West had been sold only 
in large tracts, a practice which favored the 
rich and made it impossible for the poor man 
to obtain a homestead. Through Harrison’s 
efforts, Congress authorized the division of land 
into small tracts and thus laid the foundation 
of the homestead laws. He was also instrumen- 
tal in securing the division of the Northwest 
into two parts. The western part, or Territory 
of Indiana, included the present states of Wis- 
consin, Michigan, Illinois, and Indiana, and 
in 1801 Harrison was appointed its first gov- 
ernor and superintendent of Indian affairs. So 
satisfactory were his services that he was re- 
appointed by Presidents Jefferson and Madison, 
and held the position until 1812. 

Governor of Indiana Territory. At the time 
of Harrison’s appointment in 1801, the Terri- 


tory of Indiana had a widely scattered popu- 
lation of nearly 5,000 people. Harrison’s task 
was not merely to give these people a gov- 
ernment, but to keep peace with the Indians 
and thereby open the West to more settlers. 
Within a year he had established friendly rela- 
tions with several of the Indian tribes, and 
in all he negotiated thirteen treaties, by which 
the Indians ceded to the United States more 
than three million acres of land along the White 
and Wabash rivers. While the questions of 
land rights and the relations of the Indians 
to the new government were thus being ad- 
justed, this very adjustment led to the most 
serious difficulty Harrison had to face. 

The various cessions made by the tribes were 
bitterly condemned by a few prominent chiefs, 
among them Tecumseh, a chief of the Shaw- 
nees, on the ground that the consent of all the 
tribes, not of one or several, was necessary to 
make a legal sale. Agents of the British gov- 
ernment, the action of a few speculators who 
drove Indians from their lands,and the violent 
preaching ofTecumseh’s brother, Ellskwatawa, 
commonly called “the Prophet,” all combined 
to spread discontent among the tribes. 

In an attempt to avert an Indian uprising, 
Harrison invited Tecumseh to a two-day con- 
ference at Vincennes, the territorial capital. 
The chief arrived at Vincennes on August 12, 
1810, not with thirty men, as requested, but 
with 400 armed warriors. It required all Har- 
rison’s coolness to prevent bloodshed on the 
first day of the council; when the meeting 
came to an end without result, Harrison, un- 
armed and accompanied only by an interpreter, 
made a visit to Tecumseh’s camp, in the hope 
that the chiefs would feel less hostile when 
they were not under the guns of the fort. The 
daring of the visit of two unarmed men, walk- 
ing coolly into the midst of a band of savages 
merely waiting for a signal to kill every white 
man, impressed the Indians but did not change 
their minds. In the following spring, Indian 
thefts and plundering became so frequent that 
Plarrison threatened punishment if the raids 
did not cease. At another council, in the sum- 
mer of 18 1 1, Tecumseh professed his friendli- 
ness to the white men; but Harrison, now 
convinced of the chief’s double-dealing, won 
over the government at Washington to his plan 
for checkmating the Indians. 

Harrison’s purpose was to build a fort on 
the Wabash River not far from Tippecanoe, 
where “the Prophet” had established his vil- 
lage. The announcement of this plan brought 
several hundred volunteers to Vincennes, and 
in September, 1811, Harrison with 900 men 
left the capital. Near the site of Terre Haute 
he built Fort Harrison, and, leaving a garrison 
there, pressed on to Tippecanoe. On the sixth 
of November, the little army had reached a 
point about a mile and a hall from the Indian 
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camp, when it was met by messengers who 
requested a council. The next day was fixed 
for a meeting, but early in the morning the 
Indians attacked. The fighting continued for 
two hours, until daylight, w T hen the Indians 
were driven from the field by a charge. This 
victory at Tippecanoe made Harrison a national 
hero, and was responsible, more than anything 
else, for his election to the Presidency twenty- 
nine years later. 

In the War of 1812. The Battle of Tippe- 
canoe w r as followed by a general uprising of 
the Indians, and in the summer of 1812 the 
United States found itself at war with the 
British as well. War was declared in June, 
and on August 25 Harrison was appointed 
major general of the Kentucky militia, al- 
though he was not a citizen of that state, and 
took command of a detachment intended to 
relieve General Hull at Detroit. While on 
the march, he received notice of his appoint- 
ment as brigadier general of the regular army. 
He had proceeded as far as Fort Wayne when 
word came that he was to have the chief com- 
mand in the Northwest. The letter of the 
Secretary of War instructed him to “exercise 
your own discretion, and act in all cases ac- 
cording to your own judgment.” Such wide 
powers had been given to no other American 
commander since Washington. 

The new commander prepared to concentrate 
his forces and march on Detroit, but various 
difficulties postponed this advance until the 
next year. Through a misunderstanding of 
orders, a part of his forces was lost in the 
bloody massacre on Raisin River. Harrison 
then established Fort Meigs, where he was 
besieged in May, 18x3, and again in July, 
by a superior force under the British Colonel 
Proctor. Meanwhile, Harrison had been urging 
the construction of a fleet on Lake Erie, and 
Perry’s naval victory, resulting from this fore- 
sight, opened the way to Canada for the 
American army. It was to General Harrison 
that Perry sent his laconic message, “We have 
met the enemy and they are ours: two ships, 
two brigs, one schooner, and one sloop.” 

Harrison’s army was now transported across 
Lake Erie in Perry’s ships, and on September 
27 landed on Canadian soil. In the Battle of 
the Thames, October 2, the British were deci- 
sively defeated, and Tecumseh, their brave 
ally, was killed. Together with Perry’s vic- 
tory, this battle ended the war of the West. 
In the next year, the Secretary of War as- 
signed Harrison to a military district in which 
he could see no active service, and even issued 
orders to one of his subordinate . officers 
without consulting Harrison. This com- 
bination of slights induced the latter to offer 
his resignation, which, in the temporary 
absence of President Madison, was promptly 
accepted. 


A Quarter Century of Varied Activity. 
Though Harrison’s military career was at an 
end, he remained more or less in the public 
eye. Immediately after his resignation from 
the army, President Madison appointed him to 



ELECTION OE 1840 

States shown in black were Whig, electing Har- 
rison and Tyler; cross-shaded. Democratic, voting 
for Van Buren. The lighter-shaded areas were ter- 
ritorial possessions. 

negotiate a treaty with the Indians, and in the 
following year again employed him on a similar 
errand. From 1816 to 1819, he served in Con- 
gress as Representative from Ohio, and from 
1819 to 1821 was a member of the state senate. 
He was elected United States Senator in 1825, 
but resigned in 1828 to become first minister 
to Colombia. As a diplomat he was not very 
successful, and in 1829 he was recalled, being 
one of the first victims of Jackson’s to-the- 
victor-belong-the-spoils policy, as opposed to 
civil service. 

On his return from Colombia, he lived in 
semi-retirement at his home in North Bend, 
0 . He delivered occasional speeches on po- 
litical topics, and was frequently mentioned 
as a possible candidate for public office. For 
several years he was clerk of the county court 
of Hamilton County, a remunerative position 
which was most acceptable to him, for he was 
far from wealthy. In the Presidential election 
of 1836, he received the largest vote of the 
candidates opposing Van Buren. His candi- 
dacy had not been pushed, and his popular 
strength was a surprise to everyone. His show- 
ing in this campaign and his clear, if somewhat 
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Outline and Questions on 
William H. Harrison 

I. Early Life 

(1) Birth and parentage 

(2) Education 

(3) Choice of military career 

II. Most Active Years 
(r) Early military service 

(2) As secretary of Northwest Territory 

(3) As territorial delegate in Congress 

(a) Homestead laws 

(b) Division of the Northwest 

(4) As governor of territory of Indiana 

(5) In the War of 1S12 

(6) Political activity 

(a) Negotiations with Indians 

(b) As Representative in Congress 

(c) In state senate 

(d) As United States Senator 

(e) As minister to Colombia 

III. Culmination of His Career 

(1) Campaign of 1836 

(2) Election of 1840 

(3) Brief administration 

(4) Death 

Questions 

When was “Tippecanoe and Tyler too” 
a rallying cry, and what did it mean? 

How long was Harrison’s administra- 
tion? What other Presidents have died in 
office? 

How did Indiana differ in his day from 
Indiana to-day? 

When was a famous battle fought in the 
dark? 

How many times did Harrison run for 
President? 

Did he win his chief military fame dur- 
ing a great war? 

What territory did he gain for the 
country by his treaties with the Indians? 

What power was conferred upon him 
which was wider than any man before him 
except Washington had enjoyed? 

What part did “log cabin and hard 
cider” play in electing a President? 

What other members of Harrison’s 
family have been famous? 

Who was “the Prophet,” and what part 
did he play in Harrison’s history? 

Who sent the message, “We have met 
the enemy and they are ours,” and to 
whom did he send it? 

Under what famous Revolutionary gen- 
eral did Harrison first serve? 

How did Harrison once prove his great 
courage and coolness? 

What was there remarkable about Har- 
rison’s Cabinet? 

Are there other Presidents whose terms 
were their “least important periods”? 


colorless, political record made him the most 
available candidate of the Whigs in 1840. Clay 
was the real leader of the Whigs, but as a 
Mason he w-as opposed by a large element in 
his party, and as an advocate of a protective 
tariff, he could not win the support of the 
South. So the choice of the Whigs fell on 
Harrison. 

The Whigs very wisely maneuvered to place 
the personality of their candidate in the fore- 
ground. They adopted no platform, and the 
only issue was whether or not the Jackson- Van 
Buren “machine’ ’ should remain in power. 
Even among the Democrats there was much 
discontent, for the financial policy of Jackson 
and Van Buren was regarded as the cause of 
the panic of 1837 and the following business de- 
pression. To attract discontented Democrats, 
the Whigs nominated for Vice-President John 
Tyler of Virginia, formerly a well-known anti- 
Jackson Democrat. The campaign was the 
most exciting which the United States had seen 
up to that time. “Tippecanoe and Tyler too” 
was the cry of the Whigs, and it was to his 
military record that Harrison’s election was 
due. The election is often called “the log-cabin 
and hard-cider campaign.” One end of Har- 
rison’s house at North Bend was an old log 
cabin, long since covered with clapboards. A 
campaign biography said that Harrison’s table, 
“instead of being covered with exciting wines, 
is well supplied with the best cider.” At first 
this simplicity received the jeers of the Dem- 
ocrats, but the Whigs eagerly seized the 
opportunity to make the democracy of their 
candidate a feature of the canvass. Wher- 
ever a Whig orator appeared, there were sure 
to be miniature log cabins and barrels of 
excellent hard cider. 

Harrison received 234 
electoral votes to 
sixty for Van Buren. 

The President-elect 
was no longer young, 
and, worn out by the 
excitement of the 
campaign, fell a vic- 
tim to pneumonia be- 
fore he had time to 
prove ability in his 
new post. He was suc- 
ceeded by Vice-Pres- 
ident Tyler. E.D.F. 

Anna Symmes Har- 
rison (1775-1864), a 
President’s wife for one 
month, whose place as 
mistress of the White 
House was taken by 
her daughter-in-law, anna symmes harrison 
Mrs. Jane Irwin Harri- 
son. When her husband was inaugurated, her poor 
health made it necessary to delay her journey from 
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their Ohio home; and on April 4, 1841, came the 
news of her husband’s death in Washington. 

Anna Symmes came to Ohio as a young girl, and it 
was in the home of her father, Judge John Symmes, 
at North Bend, that she married Captain Harrison, 
then in command of a fort on the present site of Cin- 
cinnati. With the exception of her years in the old 
French town of Vincennes, in Indiana Territory, she 
spent most of her life close to her girlhood home in 
Ohio. The trials of a soldier’s wife were hers, the long 
separations and the responsibility of rearing her ten 
children. At her home in North Bend, within 
thirty years, she suffered the loss of eight of her 
children and ten grandchildren. She preferred re- 
tirement for herself, and did not look forward to 
being mistress of the White House. She survived her 
husband more than twenty years, and died at the 
home of her son, J. Scott Harrison, the father of the 
Benjamin Harrison who became the twenty-third 
President. 

Related Subjects. The reader who desires additional 
information respecting matters connected with this Presi- 
dent is referred in these volumes to the following articles: 

Civil Service Tecumseh 

Homestead Laws Tyler, John 

Northwest Territory War of 1S12 

HARRISON ACT. See Cocaine; Opium. 

HARROD, James. See Kentucky (History). 

HART, a mature stag. See Deer. 

HART, Albert Bushnell (1854- ), an 

American historian and educator who has made 
his influence felt throughout the United States 
in connection with 
modern methods of 
studying history; 
that is, by investigat- 
ing original sources. 

He was born at 
Clarksville, Pa., pre- 
pared for college at 
Cleveland, O., and in 
1880 was graduated 
from Harvard Uni- 
versity. Three years 
later, he received a 
degree at Freiburg 
University, Ger- 
many, and on his 
return to America be- 
came instructor in American history at Har- 
vard. Various promotions followed, until, in 
1910, he was made professor of government 
in the university. He enjoys high rank among 
modern American historians, and has served 
as president of the American Historical Asso- 
ciation and of the American Political Science 
Association. 

Historical Contributions. His work as an author 
and editor is notable. From 1894 to 1902 he was 
joint editor of the Harvard Graduate's Magazine , and 
from 1895 to 1909 was one of the editors of the Ameri- 
can Historical Review. He has also edited several 
series on American history and government, and was 
joint editor of the Cyclopaedia of American Govern- 
ment (1910-1914). His numerous books on historical 
subjects include Actual Government , Formation of the 


Union , The War in Europe, The Monroe Doctrine , an 
Interpretation, New American History , School History 
of the United States , America at War, Causes of the 
War , and Commonwealth History of Massachusetts. 
The “Americanism” of his school history (published 
in 1917) was questioned in 1923, and it was removed 
from the schools of New York State. 

HARTE, kahrt, [Francis] Bret (1839-1902), 
an American poet and short-story writer, 
usually known as Bret Harte, whose pictur- 
esque and realistic tales of life in the mining 
camps of California 
are among the best 
short stories in Amer- 
ican literature. He 
was born in Albany, 

N. Y., but his father 
died when he was 
young, and at the 
age of fifteen, he went 
to California with his 
mother. There he 
drifted with the hu- 
man tide, trying, at 
different times, to 
make his way as a 
miner, school teacher, 
express messenger, 
and typesetter. 

Meantime, the varied 
life and scenery of the California plains and 
mountains were making impressions that he 
later reproduced with wonderful fidelity; he 
was becoming familiar with the types of char- 
acter that live in his pages. 

In 1857 Harte was employed as a typesetter 
by the Golden Era , a weekly newspaper of San 
Francisco, and for it he began to write sketches 
that eventually won him the position of assist- 
ant editor. In 1864 he joined the staff of the 
Weekly Californian , in which appeared the 
clever parodies on the styles of various au- 
thors that were later published as Condensed 
Novels. At the same time he became secretary 
of the United States Branch Mint at San 
Francisco, an office which he held until 1870. 

In 1871, after serving for a few months as 
professor of recent literature in the University 
of California, Harte went to New York to 
continue his literary work. For several years 
after 1878, he was in the consular service, 
holding appointments at Crefeld, Germany, 
and at Glasgow, Scotland. From 1885 until 
his death, he lived in England, where, from 
time to time, he issued volumes of tales which 
showed that the vivid impressions of his 
early life in California were undimmed by 
time. The last of these, Under the Redwoods , 
was published in 1901, the year before his death. 

His Literary Career. It was in 1868, when he be- 
came editor of the newly founded Overland Monthly , 
that Bret Harte won national fame by publishing The 
Luck of Roaring Camp, the first of those Western 
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tales that best represent his genius. It was followed 
by The Outcasts of Poker Flat, Tennessee's Partner , 
Miggles , An Idyl of Red Gulch , and others, stories in 
which the grandeur of California scenery serves as a 
background for narratives of the wild and often dis- 
solute life of the et Forty-niners,” as the early gold- 
seekers were called. 

Adventurers, gamblers, wrecks of humanity of both 
sexes, move across Ms pages, forming a picturesque 
and vivid gallery of human portraits. These are pre- 
sented without apology or explanation; there are no 
unnecessary comments or descriptions, for Harters 
characters reveal themselves wholly in their words and 
actions. Often the sorriest specimen of humanity is 
shown to possess the divine spark of heroism, as in 
The Outcasts of Poker Flat , where a wretched woman, 
driven out from the town, starves to death that her 
snow-bound companions may have her portion of 
food. From a literary standpoint, these tales are 
examples of the Mghest art. 

The author’s most popular poem, Plain Language 
from Truthful James , also known as The Heathen 
Chinee, was published in 1870. This often-quoted 
poem, of which the first stanza appears below, has a 
breezy humor, vivacity, and original touch character- 
istic of Ms best verse: 

WMch I wish to remark, 

And my language is plain, 

That for ways that are dark 
And for tricks that are vain, 

The heathen Chinee is peculiar, 

WMch the same I would rise to explain. 

HARTEBEEST, the name of a class of 
large African antelopes of somewhat ungainly 
appearance. Their 
distinguishing 
characteristics are 
a long, narrow 
head, thin neck, 
back sloping down- 
ward to the narrow 
haunches, cowlike 
tail, and ringed, 
lyre-shaped horns, 
which are present 
in both sexes. 

Though they run 
in a lumbering 
fashion, these ante- 
lopes are swift- 
footed and keen. 

There are numer- 
ous species with 
various names, dis- 
tinguished by char- 
acteristic mark- 
ings. A reddish 
tinge to the coat is 
very common, and 
on some of the 
African plains is a very satisfactory form 
of protective coloration. The common harte- 
beest of South Africa, once found in large 
herds as far as the Zambezi River, is now seen 
only in the remote interior, having been 


ruthlessly killed for its flesh and hide. It may 
be known by its grayish-brown coat, black 
face markings, and heavily ringed horns 
curving back sharply at the tips. See Ante- 
lope. W.N.H. 

Scientific Name. The hartebeests belong to the 
family Bovidae, The common species is Bubalis 
caama, 

HARTFORD, Conn., the state capital and 
the county seat of Hartford County, is located 
on the west bank of the Connecticut River 
at the head of river navigation, fifty miles 
from Long Island Sound, and midway be- 
tween Boston and New York. Across the Con- 
necticut River, connecting Hartford and East 
Hartford, is a nine-span granite bridge, one 
of the finest of its kind. The city, proper has a 
population of 172,300 (1928 estimate of the 
Federal Bureau). Adjoining it are the suburbs 
of East Hartford and West Hartford, the three 
having a combined population of over 200,000. 

General Description. The State Capitol, 
situated in Bushnell Park, in the center of the 
city, contains many historic treasures, regi- 
mental flags of the War of Secession, bronze 
statues, including one of Nathan Hale, and oil 
paintings of statesmen; among the latter is one 
of Washington by Gilbert Stuart. The Morgan 
Memorial is a gift to the city.by J. P. Morgan 
in memory of his father, Junius Spencer Mor- 
gan, for many years a merchant here; it includes 

in its collections 
choice tapestries 
and other works of 
art. 

Hartford has 
seven parks and 
several public 
squares, embracing 
over 2,700 acres. 
The parks are 
equipped with 
playgrounds, ten- 
nis courts, golf 
courses, baseball 
diamonds, picnic 
groves, bowling 
greens, and other 
amusement spaces. 
One of the finest 
municipal rose gar- 
dens in the country 
is to be found in 
Elizabeth Park. 

Other places of 
interest are the 
homes of Samuel 
L. Clemens (Mark Twain), Harriet Beecher 
Stowe, and Charles Dudley Warner. 

Transportation. Hartford is served by the New 
York, New Haven. & Hartford Railroad; by a daily 
boat from Hartford to New York; daily truck service 
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Harun-Al -Rashid . In the well-known tale, the Caliph exchanges royal vestments for the filthy rags of a fisherman, 
whom he catches plying his trade in a stream of the palace gardens. This story portrays the character and liberal 

disposition of the ruler. 
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to Springfield and Boston, to Greater New York, and 
all Southern New England cities; daily air service to 
Boston and New York; and bus service to all Southern 
New England cities, Boston, and New York. 

Industries. There are over forty insurance com- 
panies controlled from Hartford offices. Approx- 
imately 1 6,000 people are employed in this particular 
field, the pay roll of which amounts to $22,000,000 
annually. Thirty thousand skilled and semi-skilled 
employees are in the manufacturing industry, which 
requires an annual payroll of $32,850,000. The 
yearly value of the industrial products is about 
$113,675,000. These include typewriters, airplane 
engines, brushes, refrigerating machines, electrical 
appliances, electrical switches, drop forgings and 
machinists’ tools, castings, automobile radiators and 
parts, chucks, telephone equipment, special machin- 
ery, rubber tires and tubes, ball bearings, vacuum 
cleaners, steam turbines, bookkeeping and statement 
machines, and automobile chains. 

Education. Hartford has Trinity College, Saint 
Thomas’s Seminary, Hartford Seminary Foundation, 
Kingswood School (for boys), Oxford School (for girls), 
and a Trade School. 

History. Hartford was settled by the Dutch, 
who built a fort and called it “The House of 
Hope.” In the spring of 1636, a band of settlers 
from Newtown (now Cambridge, Mass.), headed 
by Thomas Hooker, arrived, and named the 
settlement after Hertford, England. It was 
the constitution drawn up and adopted by the 
Hartford colony in 1639 that was used in part 
as a model, 150 years later, for the national 
Constitution. f.g.f. 

HARTFORD CONVENTION, an American 
political convention called at the suggestion of 
several Federalists (see Federalist Party) at 
Hartford, Conn., on December 15, 1814, 
primarily to discuss the condition of the Eastern 
states. These had suffered more severely than 
those south and west in the War of 1812, then 
in progress. Twenty-six delegates were present 
from Rhode Island, Connecticut, Massachu- 
setts, and parts of New Hampshire and Ver- 
mont. George Cabot, of Massachusetts, was 
elected president, and Theodore Dwight, of 
Connecticut, secretary. Secret sessions were 
held for three weeks. A report to the legis- 
latures of New England was prepared, and 
seven amendments to the Federal Constitution 
were recommended, which it was claimed were 
needed as a defense against foreign nations and 
for greater independence of the various states. 
The convention adjourned on January 5, 1815. 

The opponents of the Federalists made the 
secret proceedings a basis for charging that the 
convention had plotted secession, but the lead- 
ers denied there had been such intention. A 
committee was appointed to confer with the 
government at Washington; in those days 
news traveled slowly, and peace had been 
declared by the Treaty of Ghent, on De- 
cember 24, 1814, before the committee reached 
the capital The convention was a final blow 
to the Federalist party, which had been very 


unpopular, and for many years the term 
“Hartford Convention Federalist” was one of 
reproach. 

HARTSHORN, a term that originally signi- 
fied the liquid product obtained by the distilla- 
tion of shavings of horn of the hart, or stag. 
This product, called spirit of hartshorn, or 
volatile salt of hartshorn, was used in medi- 
cine and as a basis for smelling salts for head- 
ache, on account of its pungent odor. The 
active ingredient of the salt of hartshorn of 
the modern pharmacy is ammonia (which see). 

HARTHACNUT. See Hardecanute. 

HARUN-AL-RASHID, hah roon'-akl-rah- 
sheed' (?-Sog), the fifth of the Abbasside ca- 
liphs and a thorough Oriental despot, celebrated 
in countless songs and stories, but known es- 
pecially as the central figure in the tales of the 
Arabian Nights. He became caliph, or head of 
the Moslem state, in 786, speedily suppressed 
all insurrections, intrusted the administration 
of affairs to his Grand Vizier Yahya, and made 
Baghdad, his capital, the resort of the most emi- 
nent Mohammedans of the age. Harnn loved 
luxury and pleasure, but was a patron of learn- 
ing, music, and art. He was much given to 
traveling about the city after nightfall, in dis- 
guise, that' he might acquaint himself at first 
hand with the condition of the people in all 
walks of life. See Arabian Nights. 



STATUE or JOHN HARVARD 

On the grounds of Harvard University. 


HARVARD, John (1607-1638), an American 
clergyman, one of the founders of Harvard 
University, was born in Southwark, London. 
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He was the son of a poor butcher, but^ his 
mother, after the death of his father, gained 
considerable property through two later mar- 
riages. She was able, therefore, to educate him 
at Cambridge University, where he received 
both the bachelor’s and the master’s degrees. 
In 1637 he emigrated to Charlestown, Mass., to 
become clergyman for that settlement, but died 
a year later. He had taken great interest in 
the plan of the Massachusetts colonists to es- 
tablish a college at “Newtowne,” afterward 
known as Cambridge, and at his death left for 
the founding of such a school £400 and his li- 
brary of 260 volumes. In 1639 the trustees 
of the college, in recognition of what the gift 
meant, gave his name to the institution. 
In 1828 a monument to his memory was erected 
in the graveyard at Charlestown, and Edwrnrd 
Everett delivered an eloquent address telling 
the details of the man’s brief life. Many 
pamphlets and sketches about him have been 
published, but perhaps the most thorough 
accounts are found in Rendle’s John Harvard 
and Thayer’s History of Middlesex County. 

HARVARD CLASSICS. See Eliot, 
Charles William. 

HARVARD COLLEGE OBSERVATORY. 

See Observatory. 

HARVARD UNIVERSITY, the oldest insti- 
tution for higher education in America, was 
established in 1636, only six years after the 
foundation of the colony of Massachusetts Bay 
and sixteen years after the landing of the Pil- 
grims. From its earliest days, it has maintained 
a leadership and prestige among educational 
institutions second to none. From it have come 
many of the impulses which have profoundly 
altered the character of higher education; 
probably the most important of these changes 
was the” introduction of the elective system. 

Not alone in education have Harvard men 
been eminent and influential. From the days 
of Increase Mather to the present, Harvard 
men have been leaders in all fields, but par- 
ticularly in literature and politics. Three Presi- 
dents of the United States — John Adams, John 
Quincy Adams, and Theodore Roosevelt — 
were Harvard graduates, and George Washing- 
ton received an honorary degree from Harvard 
in 1776. Among other well-known names on the 
roll of graduates are Cotton Mather, Theodore 
Parker, Ralph Waldo Emerson, Henry D. 
Thoreau, James Russell Lowell, Oliver Wen- 
dell Holmes, Oliver Wendell Holmes, Jr., 
George Bancroft, William FI. Prescott, John 
Lothrop Motley, Francis Parkman, Charles 
Sumner, Edward Everett, Wendell Phillips, and 
Joseph Story. 

Growth of the University. It was on October 
28, r 636, that the General Court or assembly 
of the colony of Massachusetts Bay voted £400 
($2,000) for “a schoale or colledge” to be estab- 
lished at Newtowne, Two years later the name 


of the town was changed to Cambridge, in 
honor of the English university, at which about 
sixty of the leading men of the colony had been 
educated. Among the number was Rev. John 
Harvard, a Puritan minister; when he died, 
in 1638, he left his library of 260 volumes and 
half of his estate to the new college. This be- 
quest, amounting to £400 ($2,000) was a 
princely one for those times, and it was im- 
mediately decided to name the institution in 
his honor. The first class, comprising nine 
students, was graduated in 1642. 

For many years the college grew slowly but 
steadily, in spite of internal dissensions. Al- 
most from the beginning, there was conflict 
between the two governing bodies of the 
university, the corporation and the board of 
overseers. The corporation, comprising the 
president, the treasurer, and five fellows, was 
charged with the administration of the college, 
but many of its acts were subject to the ap- 
proval of the overseers. The corporation . for 
many years was inclined to be liberal, particu- 
larly in matters of religion, while the overseers, 
half of whom were Congregational ministers 
and the other half state officials or laymen 
chosen by the legislature, were conservative. 
For years there was a triangular struggle be- 
tween the colonial or state officials and the 
strict and the liberal elements among the Con- 
gregationalists. During the first half of the 
nineteenth century, the college was the chief 
stronghold of the Unitarians, and it was not 
until 1851 that the charter was amended to in- 
clude no reference to control by any Church. 
In 1865 the state surrendered its partial control 
of the university by transferring the election of 
the overseers from the state legislature to the 
alumni. 

When Charles William Eliot became presi- 
dent, in 1869, the time was ripe for great 
changes, for the university was free from 
state and denominational influences. It is note- 
worthy that Eliot was the first president who 
was not a minister. In 1869 Harvard included 
the college , or academic department, and sev- 
eral semi-independent professional schools with 
no fixed standards of admission. The attend- 
ance was between 1,000 and 1,100, and the 
yearly income was less than $300,000. The 
elective system had made its appearance in 
1825, but the few elective courses offered were 
not popular and were thought to be of little 
value. The medical school, founded in 1782, 
and the law school, founded in 1817, were not 
yet on a secure basis. When Eliot resigned, in 
”1909, he left a coordinated university, with pro- 
fessional schools open only to college graduates, 
with an enrollment of over 5,000 students in dll 
of its ten great departments, and an annual in- 
come, not including gifts and bequests, of more 
than $2 ,000,000, He had also firmly established 
the system of elective studies, which, in more 
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Views at Harvard University. From top to bottom, Gore Hall, the Medical School, and Harvard Union, the 
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or less modified form, is now found in almost 
every college and university in the United 
States and Canada. In 1869 Harvard was 
merely a large New England college;, to-day 
it is one of the world's great universities. 

The only department of the university whose 
courses are open to women is the Graduate 
School of Education, but Radcliffe College 
(see below) is affiliated with the institution. 

Radcliffe College, a school of higher education for 
women, has been officially connected with Harvard 
University since 1894. It is the outgrowth of the 
Society for the Collegiate Instruction of Women, 
which was organized in 1882. The name, adopted by 
act of the General Court of Massachusetts in 1894, 
is in honor of Ann Radcliffe, the first woman to give 
a money endowment to Harvard University. The 
buildings of the college are located about three blocks 
from the Harvard campus. 

The requirements for admission are the same as 
those adopted by the university for men, and the 
courses of study, which are m charge of Harvard pro- 
fessors, are practically identical with those offered by 
the men’s institution. The university museums and 
libraries are open to the students of Radcliffe. 

Related Subjects. The reader is referred in these vol- 
umes to the articles Elective Studies; Harvard, John; 
Eliot, Charles William, Lowell, Abbot Lawrence. 

HARVESTER. See Reaping Machine. 

HARVEST FLY. See Cicada. 

HARVESTMAN. See Daddy-Long-Legs. 

HARVEST MITE. See Jigger. 

HARVEST MOON, a name given to the full 
moon that occurs nearest the autumnal equinox, 
about September 23 It rises about the same 
time for several successive nights, shining with 
such a brilliant light that farmers in northern 
latitudes are able to work in the harvest fields 
until late at night. The harvest moon is more 
important to Northern Europe and Canada 
than to the United States. At this time there 
is a very small angle between the moon's 
orbit and the horizon, and the moon rises only a 
few minutes later each day. This retardation 
of the moon is reduced almost to nothing in 
more northerly latitudes, and people there 
enjoy the benefit of more hours of moonlight. 
The harvest moon in the southern hemisphere 
occurs in March, at the vernal equinox, f.b.l. 

In the Arts. The beauty of the harvest moon has 
been celebrated in painting and in poetry. Long- 
fellow in his Harvest Moon describes it in these words: 

It is the Harvest Moon! On gilded vanes 

And roofs of villages, on woodland crests 

And their aerial neighborhoods of nests 
Deserted, on the curtained window-panes 
Of rooms where children sleep, on country lanes 

And harvest fields, its mystic splendor rests. 

HARVEY, George Brinton [McClellan] 
(1864-1928), an American journalist who rose 
to a high post in diplomacy through appoint- 
ment, as ambassador to England by President 
Harding in 1921, He was born in Peacham, 


Vt., and was educated at a local academy. 
Harvey had a picturesque newspaper career, 
which, prior to his London appointment, was 
interrupted but twice after he was eighteen 
years of age. In 1890-1891 he held office as 
insurance commissioner of New Jersey, and 
from 1885 to 1890 was an aid-de-camp on the 
staff of the New Jersey governor, but this did 
not interfere with his newspaper work; in 
1894 he engaged in the construction of electric 
railways, and four years later headed a syndi- 
cate which secured control of the street-car 
service in Havana, Cuba. 

He will be remembered best as one of the 
most interesting characters in American jour- 
nalism, with a record which may be summed 
up as follows: 

Between 1882 and 1891, reporter on the Spring- 
field (Mass.) Republican , New York World , and 
Chicago News. 

Editor of the New York World from 1891 to 1893. 

Purchased The North American Review in 1899, at 
that time becoming its editor. 

Became president of the publishing firm of Harper 
& Brothers in 1900, and from 1902 to 1915 edited 
Harper's Weekly ; in the latter year he retired from 
the organization. 

Purchased the Metropolitan Magazine in 1903. 

In 1918 he established The North American Review 
War Weekly, later changing the name to Harvey's 
Weekly ; it was discontinued at the close of the war. 

Harvey is said to have been the first to 
suggest (in 1906) the name of Woodrow Wilson 
for President of the United States. He heartily 
supported the Wilson candidacy, but soon an 
estrangement occurred, and after Wilson’s 
election, the Harvey influence was arrayed 
against the President. 

As ambassador to England, he endeavored to 
increase the concord between the two nations, 
but his critics at home denounced him as being 
erratic, spectacular, and pro-British, and he 
resigned the office in 1923. 

HARVEY, William (1578-1657), an English 
physician who, by his discovery of the circu- 
lation of the blood, laid the foundation of mod- 
ern medicine. This epoch-making discovery, 
which inaugurated an era of experiment in* 
biology, is more remarkable when one considers 
that, without the aid of a microscope, Plarvev 
reached conclusions that have stood the test 
of time. From 1628 on, his time was spent in 
defending and expounding his doctrine of cir- 
culation, for the professors of anatomy of his 
day disbelieved his theories; and it was not 
until 1827 that the full truth of his conclusions 
was substantiated. 

He was born at Folkestone, and took his 
medical degree at the University of Padua. 
Returning to London in 1602, he became 
physician of Saint Bartholomew’s Hospital, 
and then lecturer at the College of Physicians 
there. He was later appointed physician to 



HARZ MOUNTAINS 


HASTINGS 


3°^9 


James I and to Charles I. His treatise, Exer- 
citaiio Anatomica de Motu Cordis et Sanguinis 
in Animalibiis (On the Movement of the Heart 
and Blood in Animals), which expressed his 
views on circulation, is the greatest single 
essay on a biological or medical subject ever 
given to the world. See Physiology; Blood 
(Circulation of the Blood). 

HARZ, hahrts, MOUNTAINS, a range of 
mountains in Germany, averaging 1,000 feet 
in elevation, and extending for a distance 
of sixty miles through Prussia, Brunswick, 
and Anhalt, between the rivers Saale and Leine. 
The highest peak, the Brocken, rising to a 
height of 3,747 feet, is famous for the shadows 
of spectators that are thrown by the sun upon 
the morning and evening mists. The lower 
slopes are covered with valuable timber, 
including oak, pine, and beech, but the moun- 
tain tops are quite barren. These hills, princi- 
pally of granite, are rich in minerals, includ- 
ing silver, copper, iron, and manganese; 
mines have been worked since the twelfth 
century and are not yet exhausted. The 
inhabitants of the Harz Mountain district 
are skilful in the rearing and training of ca- 
naries which are regarded as the finest 
songsters in the world. The scenery is beau- 
tiful, and is popular with tourists. See Ger- 
many (Physical Features). 

HASDRUBAL, has ' droo bal, the son-in-law 
of Hamilcar Barca, a Carthaginian general. 
He accompanied Hamilcar into Spain in 237 
B.C., and aided in building up the dominion 
of Carthage. When his father-in-law died, in 
228 b.c., Hasdrubal became the administrator 
for the new empire, the borders of which he 
enlarged. He founded a new capital at what 
now is Cartagena, Spain. In 221 b.c., he was 
assassinated by a Celtic slave. There were 
other Carthaginian generals by the name of 
Hasdrubal, one of them being Hamilcar’s own 
son, but none was as famous as his son-in-law. 
See Punic Wars; Hamilcar Barca. 

HASHISH, hash' eesh, a narcotic preparation 
much used in the Orient to produce a form of 
intoxication accompanied by dreams, de- 
lusions, drowsiness, and sleep. It is made from 
the tops and tender parts of Indian hemp, the 
active principle of which is extracted by boiling 
the plant parts in a mixture of water and butter 
or oil. The drug is prepared as a beverage, 
and for smoking and chewing, and In India 
each of these preparations has a special name. 
Opium, henbane, musk, ambergris, and other 
drugs are added to the mixture. A medicine 
called cannabis , obtained from a bushy variety 
of hemp, is used in regular medicinal practice 
as a sedative. 

HASHISHIN, the name of a band of me- 
dieval assassins. See Assassination. 

HASMONEANS, haz mo ne f anz , original 
name of the Maccabees (which see). 


HASTINGS, Battle of, regarded as one 
of the fifteen decisive conflicts of history, 
took place on October 14, 1066, at Senlac, 




&ke Battle of Hastings 



HISTORY IN TAPESTRY 

The three scenes represent incidents connected with 
the Battle of Hastings. 

near Hastings, between the English under King 
Harold and the Norman invaders under Wil- 
liam of Normandy. Harold had been crowned 
king, but William laid claim to the throne, 
and declared that Harold had promised to 
support his ambition. In this battle, which 
was the only one fought to bring about the 
establishment of Norman rule in England, 
Harold was slain and the English were com- 
pletely defeated. Thereafter the victor was 
popularly known as William the Conqueror, 
and by historians as William I. 

Related Subjects. The reader will find added material 
of value in these volumes in the following articles: 

Fifteen Decisive Battles Normandy 

Harold (II, England) William (I, The Conqueror) 

HASTINGS, Neb. See Nebraska (back 
of map). 
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SOME STYLES IN HATS WHICH SELDOM CHANGE 

(1) Headdress worn In parts of India. (2) Straw hat with cone-shaped crown, worn over a turban; the hat of 
Shan girls in Burma. (3) Straw hat worn by men in Burma. (4) Turbanlike hat made of strips of cloth, worn 
by women in parts of Indo-China. (s) A straw cap bound by a metal band constitutes the head covering of the 
Igorot in the Philippines who has not yet come under the influence of the Americans. (6) Headdress of Swedish 
girl. (7) The Siamese hill women wear this style of headdress. 


HASTINGS, Warren (1732-1818), a British 
soldier and statesman, and first Governor- 
General of India. At the age of eighteen, he 
received an appointment in the East India 
Company’s service and went to Bengal. In 
1757 he joined Clive and served with dis- 
tinction as a volunteer in his campaign. In 1761 
he became a member of the Bengal council and 
removed to Calcutta, but returned to England 
in 1764. Five years later, he was sent back to 
India on government affairs, became a member 
of the council at Madras, and three years later 
was made president of the supreme council of 
Bengal. He was made Governor-General of 
India in 1774, holding this position for eleven 
years. He then resigned and returned to Eng- 
land. 

Hastings was charged with maladminis- 
tration and the receiving of bribes from the 
East India Company, and was impeached as a 
result of Burke’s efforts. His trial, one of the 
most famous in history, began in 1788 and 
lasted seven years. The most eloquent English 
advocates, Burke, Fox, and Sheridan, were 
arrayed against him, but the verdict freed him. 
The following year, 1796, the East India 
Company settled on him a large annuity. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Burke, Edmund East India Company 

Clive, Robert Fox, Charles 

India (History: The British Empire) 

HASTINGS COLLEGE. See Nebraska 
(Education) . 

HAT. Although it has been customary 
from the earliest days for men and women 
to wear head coverings of some kind, the art 
of hat-making is comparatively new. Until 
about the beginning of the fifteenth century, 
soft caps formed the usual headwear in Europe, 
except when helmets or military headdresses 
were worn. 


The art of felting was introduced into Ger- 
many probably from the East, and flourished 
there for nearly a century before it reached 
England. As soon as the art was established, 
about 1510, caps became the headdress of the 
poorer classes only, while hats were regarded 
as the exclusive property of the aristocracy. 
Wool was the first material employed in mak- 
ing felt hats; the fine, soft fur of the beaver 
came into use when the great fur country of 
North America was entered. So extensively 
was beaver fur used that hats were commonly 
called beavers. 

Felt Hats. Beaver fur is now so scarce 
that it is used very little in hat-making. 
Its place has been taken by rabbit, hare, and 
muskrat fur, and waste cuttings. All the proc- 
esses which were formerly performed by hand 
are now more quickly and economically accom- 
plished by machinery. Fur to be used in 
felting is first soaked in a solution of nitrate 
of mercury, after which it is shaved from the 
skin. The pulpy mass of fur is next pressed 
into sheets or pieces of the required thickness, 
which are then molded into hats. For years the 
most common form of felt hat was what is 
called a derby in America and a bowler in 
England. The derby was introduced as a 
fashionable novelty in America in 1874. To 
make this type of hat, a piece of the pressed 
felt, which has been previously shrunk by heat 
and dyed, is placed over a mold the shape and 
size of the hat. Sufficient margin of material 
is allowed for the brim, which is turned and 
shaped by a mold slipped over the crown. 
It is then stiffened with a solution of shellac 
in alcohol. The hat is then removed to another 
block, on which it receives finishing touches; 
it is sandpapered to remove any unevenness 
of surface, the sweatband, lining, and trimmings 
are attached, and after a final shaping and 
testing on the block, it is ready fox the market. 
The soft felt hat, made similarly except that 
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(x) The first step in the process is to form the hat, as shown in the first illustration, 


The Making of a Hat, 


The second step is to shrink the felt form, as shown below, 





The Making of a Hat. (2) The third and fourth steps include blocking and shaping, after which finishing 
occurs, excepting the trimming; that final processes shown in the next illustration. 
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Tiie Making of a Hat. (3) The young lady is placing the band on the outside, and on the inside is putting 
the sweatband and the silk lining, provided the latter is required by the specifications. 


the stiffening process is omitted, is popular to- 
day among men and women alike. 

Silk Hats. The first silk hats were made 
in Florence, Italy, about 1760. They are tall 
and stiff, flat on the top, rounded like a stove- 
pipe, and have a satiny luster. In their manu- 
facture, silk plush takes the place of beaver 
fur, which has become too scarce and costly 
for the purpose. The body is now made of 
calico, stiffened with shellac, the plush being 
shaped on a block and cemented to the frame 
of the hat. The brim is made of two or three 
thicknesses of stiffened calico. The plush is 
brushed and ironed until it adheres to the frame 
without creases, the trimmings are added, and 
the hat is ready for use. The machinery used 
in making silk and derby hats is of American 
origin. 

Straw Hats. The straw used in modern 
hats is chiefly grown in Italy, Japan, and China, 
and is exported from those countries in braids 
which are afterward wound into the required 
shapes. Machinery is used for sewing the 
braids, and hydraulic presses are usually em- 
ployed to fix the shapes. Sizing is used to 
stiffen the straw, which accounts for the sticky 
feeling of a straw hat dampened by rain. 

Hats of the World. In civilized countries, 
hats vary greatly in shape, size, and color, but 
the materials remain the same year after year. 
Women’s hats, made of straw, felt, fur, or cloth, 
are trimmed in many ways. Fur, feathers, 
ribbons, and flowers are the principal trim- 
mings, varied to meet the requirements of the 
prevailing mode. Audubon societies have made 


it uncommon for women to wear any part of a 
bird, other than feathers, upon their hats 
(see Audubon Society). In less civilized 
countries, or for peasant costumes, fashion 
decrees fewer changes; a certain style of head- 
dress, once adopted, is held for generations. 
The women of Sikkim, India, wear an extrava- 
gant, turban-like erection decorated with gold 
ornaments and precious stones. The Shan girls, 
and many of the coolies of Indo- China, wear 
a huge hat of plaited straw, with a brim like 
an umbrella and a big cone on the top. The 
Burmese are partial to a somewhat similarly 
shaped hat, although the women usually wear 
a cloth hat without a brim, shaped like a large 
fez. The formerly savage Igorot of the 
Philippines wears a small “pillbox,” made of 
straw and bound by a metal band. The head- 
dress of the Swedish peasant girls is simply 
and attractively made of cloth, the color de- 
pending on individual taste. In shape it re- 
sembles the hood formerly worn on cloaks. 
The Siamese hill women go to extremes, and 
wear a huge structure with an erection of lace 
on a light wooden framework. The headdress 
of many natives of Africa consists merely of 
feathers, and the Indians of North America 
usually wore elaborate coverings of skins 
decorated with gayly colored feathers. It is 
probable that all head coverings originated in 
the desire for ornamentation rather than 
protection. 

Hat Customs. There are many curious cus- 
toms in connection with the wearing of hats. 
Spanish grandees had the privilege of keeping 
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them on their heads when in the presence of 
royalty, and this right was granted to certain 
noblemen in England. English peers may sit 
in a court of justice with hat on, and among 
orthodox Jews, men wear a hat or cap when in 
the house and the synagogue, as a mark of 
respect to the women. Among Catholics and 
Episcopalians, women are not permitted in 
church without a hat, unless the head is cov- 
ered by a mantle or handkerchief. During the 
Wellington and Peel administration, a white 
hat was an emblem of the radical reformers. 
In the eighteenth century, in Sweden, the 
party favorable to France wore a French 
chapeau ; those in favor of Russia, a Russian 
cap. One’s partisan affiliations have often 
been indicated by the color or shape of the 
hat worn. See Liberty Cap. 

HATCH ACT. See Agricultural Ex- 
periment Stations. 



HATHAWAY, Anne. See Strateord-on- 
Avon; Shakespeare, William. 

HATHQR, hah' tkawr. See Athor. 

HATTERAS, hat' ur as, a cape on Hatteras 
Island, on the coast of North Carolina, is the 
projecting point of a long reef of sand, which 
storms and shoals make dangerous to naviga- 
tion. A lighthouse over 190 feet high has a 
light that flashes every ten seconds, and three- 
quarters of a mile south there is another steady 
white light thirty-five feet above the sea. The 
Gulf Stream flows only twenty miles east of 
the cape, and, in avoiding it, southbound vessels 
are occasionally driven too near the coast and 
founder on the treacherous shoals. 

HATTIESBURG, hat ' iz burg , Miss. See 
Mississippi (back of map). 

HATTO, a bishop concerned with an inter- 
esting legend. See Mouse Tower. 

HAUPTMANN, houpt ' mahn, Gerhart 
(1862- ), popularly considered the greatest 

German playwright since Goethe. In 1912 
the Nobel prize 
($37,000) was con- 
ferred upon him for 
his encouragement of 
idealism in literature. 

He is the priest of 
individualism. “Live 
thine own life!” is his 
belief. His dramas 
depict in a natural 
manner the mala- 
dies of his age and 
the actions and strug- 
gles of the people in 
everyday life, with- 
out offering a theory 
for the future. Al- 
though much of his 
work seems hard and relentless, underneath is 
sounded a note of pity for man’s weaknesses 
as the author sees them. 


HAUPTMANN 


Principal Works. The Sunken Bell , The Weavers , 
and Before Sunrise are among his best plays. He is 
the author of a volume of poems, Springtide , and a 
book of Travel Sketches . His later writings comprise 
Das Bo gen des Odysseus ; Parsival ; Der Keizer von 
Soana ; Indipohdi ; Anna , a rural epic; Phantom, 
memoirs of a convict; Peter Brauer ; and Kaiser 
Maxens Brautfahrt. Many of his lectures have been 
published. 

HAUSAS, hou' sahs, a negroid race. See 
Nigeria. 

HAUTBOY, ho' hoi. See Oboe. 

HAUY, ah we', Valentin. See Blindness 
(Education of the Blind). 

HAVANA, hah van' ah, or HABANA, 
hah bah' nah. There is much to interest the 
visitor in this old-modern city. The original 
town, which was surrounded by a wall in the 
early seventeenth century, still reveals pic- 
turesque landmarks of the Spanish colonial 
period. Here are located the governor’s palace 



MAP OF HAVANA 

and the cathedral, both of which are typical 
of the era of their construction, the early 
eighteenth century. Just beyond the old 
boundary line is the modern, well-designed 
city, with broad streets, beautiful promenades 
and drives, and picturesque parks, or plazas . 
The houses are low and are built in Spanish 
style, around central courts which often are 
bowers of tropical beauty. The walls and roofs 
are sometimes brightly colored, and instead of 
windows, there are fancy wood or iron grills. 

Havana is the capital and metropolis of the 
republic of Cuba, and the most important city 
in the West Indies. Its population increased 
from 363,000 in 1919 to over 538,000 in 1924. 
It is but ninety miles distant, almost due south, 
from the city of Key West, Fla., which is 
connected by rail with the mainland of that 
state. The harbor, one of the safest in the 
world, is entered by a narrow channel between 
Morro Castle, on the east, and the Castillo 
de la Punta, on the west. For generations 
Havana has been visited in the winter season 
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by tourists from Xorth American lands, and 
there are a large number of excellent hotels, 
wealthy clubs, and luxurious theaters in the 
city. Among the educational institutions 
are the University of Havana, with an at- 
tendance of some 4,000 students, the Jesuit 
College de Belen (Bethlehem), a normal school, 
a library and museum, and numerous minor 
schools. 

Alameda de Paula, along the bay, is a popular 
promenade. Pasco de Marti, formerly the 
Prado, is a beautiful boulevard ending in 
Colon Park, the largest in the city. 

Industries. Cigar and cigarette factories, the 
largest in the world, are the principal indus- 
trial establishments of the city. One of them 
produces 2,000,000 cigarettes daily. Boxes and 
barrels, wagons, carriages, and machinery are 
manufactured to some extent. As the chief 
port of the island, Havana handles a large part 
of Cuba’s commerce. Cigars, tobacco, and 
sugar are the chief exports, and the imports 
consist principally of foodstuffs and cotton. 
The lighterage interests of Havana are power- 
ful, and through the absence of wharves, those 
who make a business of removing the cargoes 
from vessels are prosperous. It has been esti- 
mated that bringing a ton of material to shore 
at Havana costs about as much as to carry 
it from Liverpool. About half the imports of 
Havana come from, and nearly two- thirds of 
the exports go to, the United States. 

History. It was intended at first that 
the capital city should be on the south coast 
of Cuba, but in 1519 the plan was changed and 
the new city was built on the northern harbor, 
that it might be more easily reached from 
Europe. The port chosen, with all its beauty 
and convenience of location, is unfortunately 
shallow; and in this day of great ships, it is a 
serious disadvantage, alike to travelers and 
to shippers, to make constant use of lighters 
to effect a landing. 

Many times in its long history has Havana 
suffered from foreign attacks in the wars of 
Spain; and in the old days of piracy on the 
Spanish main, it was repeatedly raided by these 
enemies. Within its harbor occurred, on Feb- 
ruary 15, 1898, the mysterious catastrophe 
by which the Maine , a visiting vessel of the 
United States navy, was destroyed, with many 
of its men (see Spanish- American War). 
In 1926 a hurricane with an intensity of 140 
miles an hour wrought great destruction in 
Havana and vicinity. 

Illustrations. Three views in the city of Havana 
will be found in the article Cuba, and to these the 
reader is referred. 

HAVAS, ah vah' y AGENCY. See Associated 
Press. 

HAVELOCK, hav' lok , Sir Henry (1795- 
1857), a British soldier, one of the heroes of 


the Sepoy Rebellion. He commanded a divi- 
sion of the army invading Persia, in 1857, but 
on receiving news of the outbreak of the 
mutiny in India, he went to Calcutta, and 
quickly organized a force to start from Alla- 
habad to the relief of Cawnpore and Lucknow. 
After severe fighting, he entered Cawnpore, 
only to find that the European residents — 
men, women, and children — had been massa- 
cred. After many attempts, his army, worn 
by sickness and forced marches, reached Luck- 
now. Here Havelock and General Outram, 
who had joined him at Cawnpore, were be- 
sieged. The British troops, with a few friendly 
natives, held off the enemy until relieved by 
Sir Colin Campbell, in November, 1857. The 
defense and relief of Lucknow stand out among 
the most brilliant feats of arms ever achieved 
by British troops. Havelock died seven days 
after the relief, without knowing that he had 
been made a baronet. See Sepoy Rebellion. 

HAVERFORD COLLEGE. See Pennsyl- 
vania (Education). 

HAVERHILL, ha r vur il, Mass., one of the 
largest boot-and-shoe manufacturing centers 
in the world, possesses literary interest, also, 
as the birthplace of John G. Whittier. It is 
situated in the "extreme northeastern part 
of the state, in Essex County, at the head 
of navigation of the Merrimack River, about 
eighteen miles from the ocean. Lawrence is 
nine miles southwest; Lowell, also southwest, 
is twenty-five miles distant; and Boston is 
thirty-three miles south. Population, 1928, 
49,232 (Federal estimate). 

Transportation. The city is served by the Boston 
& Maine Railroad, constructed to this point in 1 83 7, 
and by interurban and motorbus lines, radiating in 
all directions. 

Industry. From its early days, Haverhill has been 
an industrial city. Its activity in the manufacture of 
shoes began in 1795, and has a precedence of eighty 
per cent over all other industries. Haverhill makes 
more than one-sixth of all women’s shoes, more than 
one-half of all the wooden heels used on women’s 
shoes, and over ninety per cent of all the wooden- 
heel machinery manufactured in the United States. 
The brick industry, also important, has been carried 
on in this locality for 200 years, and the manufacture 
of woolen hats has been prominent since the begin- 
ning of the eighteenth century. The leading woolen 
mills are the outgrowth of those established in 1835. 
Besides these commodities, the city produces large 
quantities of wooden and paper boxes and cement. 

History. Haverhill was settled in 1640, 
when its Indian name of Pentucket was changed 
to Haverhill, in honor of the Rev. John Ward, 
the first minister, whose birthplace was Haver- 
hill, England. The city was bought for three 
pounds ten shillings, and the original deed, 
dated 1642, and signed by the Indians and first 
settlers, may be seen at the home of the 
Historical Society. The early town suffered 
severely from the attacks of Indians, the 
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most noteworthy being one in 1698, when 
Hannah Dust an, with her babe, was captured 
and taken to New Hampshire, near the town of 
Penacook. With the assistance of two other 
captives, she scalped a number of the Indians 
and escaped to Haverhill. A monument to her 
memory has been erected in one of the parks. 
The city was incorporated in 1869. A fire in 
1873 destroyed thirty-five business houses, 
and one in 1882 almost totally destroyed the 
shoe-manufacturing district, the loss being 
estimated at $2,000,000. Bradford, a resi- 


dential town, on the opposite side of the river, 
was annexed to Haverhill in 1896. The city 
is the site of Bradford Academy, one of the 
first American schools for girls. A new “lower 
bridge” was completed in 1926 at a cost of 
nearly $1,000,000. 

HAVERSIAN, ha vur' shan, CANALS. See 
Bone (Structure). 

HAVRE, hah' vur. See France (Interesting 
Cities of France). 

HAW, the fruit of the hawthorn shrub or 
tree. See Hawthorn. 



AW All, hah wi' e, OR HAWAIIAN, 
hah wi' yan , ISLANDS, a chain of mountainous 
islands near the middle of the Pacific Ocean. 
They are at once a beautiful playground, a 
source of important food products, and an 
outpost of American defense, for they belong to 
the United States. Politically they are known 
as the Territory oe Hawaii. 

Their gentle, springlike climate, green 
forests and fields, and encircling blue sea, and 
their charming unhurried atmosphere have 
given them the name of “Paradise of the 
Pacific.” Other natural advantages make them 
known as “the crossroads of the Pacific,” for 
a glance at the map on page 3080 will show 
how Western ocean routes from any point of 
the compass converge at Hawaii. The capital 
city, Honolulu, which is about 100 miles 
northwest of the center of the group of in- 
habited islands, is from 2,100 to 5,000 miles 
distant from the important Pacific Ocean 
seaports — those of Alaska at the north and 
New Zealand at the south; of the Americas 
at the east, and of Asia, the Philippine Islands, 
and Australia at the west. Out of the islands' 
ports go enormous cargoes of raw sugar and 
pineapples. One of the United States naval 
stations is at Pearl Harbor, ten miles from 
Honolulu. 

The Hawaiian archipelago was formerly 
known as the Sandwich Islands , a name given 
them by Captain James Cook, their discoverer, 
In honor of the English Lord Sandwich. For 


about ninety years before the islands came into 
the possession of the United States, the Ha- 
waiian flag, a combination of the American 
and British flags, floated over the palace of the 
kings. King Kamehameha IV adopted it in 
1854 as his own national flag, and his succes- 
sors continued it as their emblem. 

These islands stretch out in almost single 
file from southeast to northwest for over 
1,200 miles, and lie a little over a thousand miles 
north of the equator. Eight of the islands are 
inhabited. The others are uninhabited rocks 
and reefs, valued by sportsmen as game- 
fishing grounds. The total area of the inhabited 
islands is 6,449 square miles, and is thus about 
equal to that of Connecticut and Rhode Island 
together. The population in 1920 was 255,912, 
a gain of nearly one-third in ten years. In 
1926 it was 299,000, according to estimate of 
the Federal Census Bureau. Over two-fifths 
of the inhabitants are Japanese. 

Hawaii, in the southeast, with a population 
of 65,000, and the largest island of the group, 
is remarkable for its lofty volcanoes; Maui , 
next in size, is a spot of tropical beauty, and 
has 36,000 inhabitants; Kahoolawe , lying 
south of Maui, is the smallest inhabited island 
of the group and had but three inhabitants in 
1920; Lanai is about twice the size of the last- 
named, with 185 people; Molokai, with 1,800 
people, is famous as the location of a leper 
settlement; Oahu , the third largest, but the 
most thickly populated (123,496 in 1920), 
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is the wealthiest and most frequently visited 
of the islands, for it contains Honolulu, the 
beautiful seaport capital; Kauai * (30,000 
population) is irregularly circular in form, 
well watered everywhere, and is called the 
“garden isle”; Niihau is the westernmost 
of the inhabited islands, with 191 people in 
1920. 

The People. A dozen nations have con- 
tributed to the permanent population. The 
native Hawaiians are members of the Malayo- 
Polynesian race, who probably came centuries 
ago from Samoa. They are people of moderate 
size, with skin resembling tarnished copper. 
Their heads are short and broad, with dark- 
brown or black hair, large, expressive eyes, 
heavy features, and finely shaped, pearly 
white teeth. Their language is soft and full of 
harmony, consisting chiefly of vowels, and they 
are a race of sweet singers. They are intelligent, 
leisure-loving, fond of riding, . and delight in 
water sports, of which surf-riding is one of 
the most interesting and exciting. The native 
Hawaiians are commonly called Kanakas. 

Although the men and many of the women 
wear clothing of American fashion, a costume 
very generally worn by the native women of the 
islands is a loose Mother Hubbard-like robe 
known as a holoku , which is at least cool and 
comfortable, if not especially attractive. 
A pleasing custom of the hospitable Hawaiians 
is the decorating of arriving or departing 
friends with gay garlands of flowers called 
leis. 


The pure Hawaiian population of the islands 
is decreasing, owing to disease and changes 
in mode of life introduced by foreigners. Only 
one-tenth of the people are pure Hawaiians; 
one-fourteenth are part Hawaiians. The 
Japanese form the largest group, numbering 
about 110,000. Besides these, there are about 
27,000 Portuguese, 23,500 Chinese, 20,000 
Americans, British, Germans, and Russians, 
and about 50,000 Filipinos. Restriction of 
immigration and exclusion of Chinese and 
Japanese from the United States apply also 
to the islands, and have cut off the growth of 
those groups. Many adult aliens have departed, 
and the increase in population has been through 
births, except among Americans and Filipinos. 
The latter have come in great numbers to 
supply the need for laborers. Anyone born in 
the islands, regardless of parentage, is an 
American citizen. In spite of the fact that 
Americans are exceeded by other groups in 
numbers, the spirit of the islands is essentially 
American. Modern dwellings are common 
throughout the islands. Bananas, sweet 
potatoes, yams, breadfruit, and coconuts 
constitute a large part of Hawaiian diet; 
the national dish, called pal , is a fermented 
paste made from the root of the taro , a plant 
of the same genus as those known in the 
United States as elephant's ear or caladium. 

Language and Religion. In a population so 
mixed, both language and religion are natu- 
rally varied. English is the official language 
and is taught in the schools. Early mission- 
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Hawaii’s wishing stone 

It is on the island of Oahu, about forty miles from Honolulu. Huge crowds of people of all nationalities wind 
their way by auto along the beach and through cane fields to worship at this shrine. Small children are car- 
ried by mothers to the stone, that they may kiss it and be healed. 


aries succeeded in bringing Christianity to the 
native Hawaiians. The Chinese and Japanese 
usually retain their Oriental religions, and the 
languages of their home lands are commonly 
heard. About half of the population is Protes- 
tant, including Mormons; most of the Portu- 
guese, however, are Roman Catholic. 

Cities. The principal cities are the seaport- 
capital, Honolulu, on the island of Oahu, 
where about one-third of the entire population 
is concentrated, and beautiful Hilo, on the 
eastern coast of Hawaii. Honolulu is described 
elsewhere under its own title. 

Education. Schools have existed in the 
islands since 1820, when several were estab- 
lished by early missionaries. Four years later 
2,000 people had learned to read, and a general 
school system extended over the islands which 
has been gaining strength continually. School 
attendance is now compulsory for all children 
between the ages of six and seventeen, at either 
a public or a private school. Education in 
public schools is free. Because of the mixed 
population, pupils of many different nation- 
alities attend the same school. There are 
nearly 200 public schools, with an attendance 


of over 55,000. At Honolulu there is a high 
school, a normal school, an industrial reform- 
atory for boys and one for girls, and a Ter- 
ritorial university, the University of Plawaii. 

Institutions. In addition to the two reform 
schools mentioned, there is a state prison at 
Honolulu, as well as a leper hospital and 
homes for non-leprous boys and girls of leprous 
parents. On a low peninsula extending north 
near the center of the island of Molokai, and 
separated from the mainland by a precipice 
2,000 feet high, is located a leper settlement. 

The Land. These islands are the tops of 
large volcanic mountains which have been 
raised from the ocean bottom. Through the 
ages those busy little builders, the coral insects, 
have edged most of the islands with reefs, 
but none is entirely coral-reef-encircled. All 
of the islands are mountainous, but only 
Hawaii is actively volcanic. That island has 
two of the largest volcanic mountains in the 
world — Mauna Kea, 13,805 feet high; and 
Mauna Loa, 13,675 feet. The latter is easily 
ascended, and on its eastern slope is the far- 
famed Kilauea, a continuously active volcano. 
Most of the islands, especially Kauai, are cut 
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into deep ravines, J 
gorges, and pictur- 5 
esque crags. Here I 
and there the ’ 
coasts are rocky, j 
presenting to the j 
sea bold cliffs that j 
sometimes rise to j 
heights of a thou-' : 
sand feet or more. ; 
In other spots the ; 
coasts are sandy j 
beaches with pro- \ 
tecting coral reefs. | 
Between the in- j 
land mountains j 
and the coasts ex- 1 
tend fertile plains j 
and valleys, where j 
agriculture is ex- j 
tensively carried ; 
on. Hawaiian riv- j 
ers are chiefly j 
small mountain ; 
torrents. 

In 1916 Con- 
gress made the 
wonderful Kilauea 
region into a na- 
tional park (see 
Parks, National) . 

Although naked 
lava fields occur, 
especially on the 
island of Hawaii, 
ferns and flower- 
ing plants abound, 
and many spots » 
are luxurious riots 5 
of tropical verdure 
and color. Fruit- 
growing trees and 
shrubs are plenti- 
ful, and economi- 
cally important 
grasses abound. 
Large upland areas 
are covered with 
forests of tropical 
trees, such as the 
koa, the candle- 
nut, and the ohia , 
or mountain apple, 
whose wood is val- 
uable for the man- 
ufacture of furni- 
ture, flooring, 
posts, and railway 
ties* One of the 
most charming fea- 
tures of the land- 
scape is the pro- 
fusion of tall palm 
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DISTANCES FROM HONOLULU TO OTHER PORTS 

The land masses shown In black are the United States and its Pacific possessions. 


trees, with their slender, graceful trunks capped throughout the year. Hurricanes 

and flower-like crowns of green fronds. and cyclones are unknown. 

Hogs, dogs, and rats have been introduced The rainfall and humidity vary in each 
on the islands, but about the only mammals locality. Above Hilo Bay, in Eastern Hawaii, 

native to the section are whales and dolphins. the rainfall is from 100 to 200 inches a year; 

There are no snakes, and only a few lizards, at Plonolulu it averages about thirty-two 

Fish of various hues abound among the coral inches. Irrigation is necessary, however, 

reefs. Beautifully colored birds are rare, in many agricultural districts, # especially on the 

Insects are numerous, and in many localities island of Hawaii. Water is pumped from 

mosquitoes, wasps, cockroaches, locusts, and artesian wells, or surface water is conducted 

white ants are pests. through ditches and tunnels. Hawaii’s system 

Climate. The Hawaiian Islands possess an of irrigation by means of cane-flumes excites 
even, healthful climate, moderate the year the admiration of the engineering world, 
round, rarely too warm, and never cold. Industries. The most important industries 
Owing to the trade winds and sea breezes, the of the islands are agricultural. Hawaii, Maui, 

mean temperature is about 1 o° cooler than that Kauai, and Oahu, especially, contain large 

of continental areas in the same latitude. tracts of fertile land, and climatic conditions 

The average temperatures of the lowlands are are favorable to the pursuit of agricultural 

70° in January and 78° in July, the extremes industries. Scientific studies instituted by the 

being 89° and 56°. In December, when the United States Department of Agriculture, 

greater part of North America is snow-bound the increase in Pacific commerce, and the 

and swept by icy winds, Honolulu gardens, American tariff have also been factors in Ha- 

fields, and mountainsides are bright with flow- wail’s growing prosperity, 

ers and gay with the warble of birds under a The largest industry of the islands is the 
smiling summer sky. Frost and snow occur growing of sugar cane and the production of 
on certain mountain peaks, some being snow- raw sugar. Nearly 125,000 acres of lowland 
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Where Every Prospect Pleases. A view from a point near the famed Waikiki Beach, looking toward Mount 
Tantalus and the Koolau range of hills. This is a typical Hawaii landscape. 3081 
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TROPICAL LOVELINESS WHERE LEAST EXPECTED 

Foliage on the slopes of Haleakala, the world's largest crater, in Hawaii National Park. The volcano burned 

out long ago. 


are devoted to cane and about half of the 
plantations are irrigated. Scientific methods 
have resulted in a larger yield of sugar per 
acre than in any other country, an average 
of about six tons of raw sugar per acre, but the 
cost of production is correspondingly greater. 
The average yearly crop of sugar is about 

700.000 tons, valued at from $65,000,000 to 
$80,000,000. The plantations and the mills 
are owned by corporations, which hire the 
laborers, giving them housing, fuel, water, 
and medical attention free. Much has been 
accomplished in improving the living conditions 
of the laborers in recent years. One of the most 
impressive sights seen by visitors to the 
islands is a field of burning sugar cane; the 
controlled burning of the field before harvesting 
strips the stalks bare of leaves, a process which 
formerly had to be carried on by hand or by 
machinery. 

The growing and canning of pineapple is 
the second industry of importance, having 
increased more than a thousand per cent in 
somewhat more than thirty years. About 

46.000 acres are under cultivation, and the 
canned product from this area is valued at 
more than $34,000,000 yearly. Long strips 
of mulching paper cover the pineapple fields, 
and the plants are set out in holes in this paper; 
this keeps the ground moist, prevents weeds, 


and has greatly increased the yield of fruit. 
Bananas, limes, oranges, and breadfruit are 
also grown. 

Rice is grown in the lowest fiats, and is 
cultivated mainly by the Chinese. Most of 
this product is used in the islands, but a small 
quantity is exported to the United States. 
Coffee is cultivated to a small extent. The 
tobacco industry is developing, and a recently 
founded industry is the raising of Bermuda 
onions. 

Although most of the meat raised is used 
on the islands, the livestock industry is 
important, for pasturage is good in the up- 
lands. 

Most of the manufacturing industries are 
those for the production of sugar, the polishing 
of rice, cleaning of coffee, and canning of 
pineapples. The largest fruit cannery in the 
world is devoted to the canning of pineapple. 
Lack of unskilled labor is the principal draw- 
back to the growth of all industries, and 
restricted immigration has made the shortage 
more acute. The sugar-producers have assisted 
the immigration of Filipinos in large numbers. 

Mineral Resources. Although no im- 
portant mineral deposits have been discovered 
on the islands, many minerals have been found, 
but in quantities too small to repay develop- 
ment; among them are sulphur, gypsum, 
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Views in Hawaii. Upper left, the fire pit inside Kilauea, a seething mass of lava. 
At right. Aloha Tower, in Honolulu ( aloha means greeting and farewell). At b 

palace, now office of the governor. 
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HAWAII PRODUCTS CHART 

Millions of Dollars Annually 
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kaolin, and mineral paints. Building stone and 
lime are produced for local use. The gathering 
of sea salt has become a local industry in some 
places. Pearls have been found, but no com- 
mercially important pearl industry has been 
established. 

Transportation and Communication. Good 
roads have been constructed in the islands, 
and there are about 350 miles of railway, ex- 
clusive of light, narrow-gauge plantation 
lines. The principal railways are on the 
islands of Oahu and Hawaii. The city of 
Honolulu has an excellent street-railway 
system. An inter-island navigation company 
provides communication between the different 
islands. Several lines of steamers connect the 
islands with the United States, Mexico, 
Canada, Japan, China, the Philippines, and 
Australia, and Hawaii is a point of call for 
trans-Pacific traffic. The opening of the 
Panama Canal has effected more speedy water 
communication with Eastern America and 
Europe. 

The Honolulu port has been dredged and 
enlarged to admit the largest steamers, and 
wharfage accommodations at that point have 
been increased. At the city of Hilo, island of 
Hawaii, is an important sugar-shipping point, 
and a large breakwater has been built there. 
A breakwater has also been constructed at 
Kahului, the principal port of the island of 
Maui, and a harbor for that point has been 
provided. 

Extensive improvements have been made by 
the United States government at Pearl Harbor, 
United States naval station near Honolulu. 
The map on page 3080 indicates the position 
of the Hawaiian Islands in relation to countries 
of the Pacific, and shows that Pearl Harbor 
is one of the most important naval stations 
belonging to the United States government. 
A dry dock was officially opened in 1919. 


Hawaii is connected by cable with both 
Pacific shores. Wireless telegraphy affords 
inter-island and Pacific-coast communication; 
wireless messages have been sent from the 
naval wireless station at Arlington, opposite 
the city of Washington, to Honolulu. There 
are telephones on the five largest islands, 
and all the large communities are lighted by 
electricity. 

Government. As a territory of the United 
States since 1900, Hawaii has a government 
similar to that of other organized territories 
of the United States, such as Alaska and the 
Philippines (see Territory). A governor and 
a secretary are vested with executive power, 
and are appoint- 
ed by the Presi- 
dent of the Uni- 
ted States for a 
term of four 
years. A legis- 
lature of two 
houses consists of 
a senate of fif- 
teen members 
elected for four 
years, and a house 
of representatives 
of thirty mem- 
bers elected for 
two years. Sessions are held every two years 
and are limited to sixty days. A delegate 
elected every four years represents the ter- 
ritory in the United States House of Rep- 
resentatives (see Delegate). 

History. Not much is known of the history 
of the islands before their discovery by Captain 
James Cook in 1778, although Gaetano is 
said to have first seen them, in 1542 or 1555. 
Captain Cook lost his life in a conflict with the 
natives in 1779. At that time each island had 
a king, but in 1790 Kamehameha I, by force 
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WAIKIKI BEACH 

A picturesque view of the beach, where surf riding is a popular, though hazardous, pastime. 


of arms, formed them into one kingdom under 
his rule. When he died, in 1819, his son, 
Liholiho, succeeded him, with the title of Kame- 
hameha II. His reign was famous for the abo- 
lition of idolatry and of the system of taboo. 
American missionaries visiting the islands in 
1820 were well received, as the king saw the 
necessity of introducing a religion to replace 
the one which he had abolished. In 1823 
Kamehameha II and his queen visited England, 
and both died there in 1824. 

The widow of Kamehameha I then gained 
power and ruled for nine years, when the 
younger brother of the last king, reaching his 
majority, ascended the throne. Kamehameha 
III granted a constitution providing for a gov- 
ernment consisting of a king, an assembly of 
nobles, and a representative council. The inde- 
pendence of the Hawaiian kingdom was for- 
mally guaranteed by the French and English 
governments in 1843. Kamehameha IV (1854- 
1863) promoted the principles of civilization, 
and during the reign of his brother, Kame- 
hameha V, foreign commerce and local busi- 
ness prospered. With the death of the latter 
in 1873, the line of Kamehamehas became 
extinct. A series of short, troubled reigns 
ensued until, with the reign of Queen Liliuoka- 
lani, matters reached a crisis. She ascended 
the throne in 1891. It immediately became 
evident that she intended to rule without a 
constitution. Headed by the progressive party, 
a revolution broke out, and the queen was 
deposed. A provisional government was then 


formed, and as overtures for annexation to the 
United States were not favorably received, 
owing in large measure to the opposition of 
President Grover Cleveland, the Republic of 
Hawaii was proclaimed on July 4, 1894. A con- 
stitution modeled after that of the United 
States was adopted. 

After repeated efforts to have the islands 
annexed to the United States, Sanford B. 
Dole, the President of Hawaii, and earlier a 
judge of the Supreme Court of the islands, 
visited Washington in 1898 in the interest 
of annexation. In July of that year, President 
McKinley signed a joint resolution passed by 
Congress, in accordance with which he ap- 
pointed a commission to visit the islands and 
map out a plan of government. A month later 
the United States took formal possession of the 
islands. In April, 1900, an act of Congress 
made provision for a territorial government, 
and Dole, the former President of the republic, 
was made governor. Since that time Hawaii 
has been increasingly prosperous, and the 
assessed value of property has increased 
fourfold. Forward movements in America 
are quickly adopted in the islands. For ex- 
ample, there are workmen’s compensation 
laws, courts of domestic relations, and (in 
advance of the United States) uniform laws 
governing aeronautics. Child-labor laws are 
strict; junior high schools are popular. H.T.C. 

Related Subjects. The following articles in these vol- 
umes give additional information on subjects connected 
with Hawaii: 
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Outline and Questions on 
Hawaii 

I. Location and Size 

(1) Central position in Pacific 

(2) Number of islands 

(3) Area of inhabited islands 

(4) Comparative size of islands 

II. People 

(r) Population 

(2) Mixed character of population 

(5) Language 

(4) Religion and education 

III. Physical Features and Climate 
(r) Volcanic origin 

(2) Present-day volcanoes 

(3) Short, rapid rivers 

(4) Character of coastline 

(5) Moderate climate 

(6) Rainfall 

IV. Industries and Transportation 

(1) Agriculture 

(2) Comparatively unimportant manufac- 

tures 

(3) Mining 

(4) Railways — 1,000 miles 

(5) Harbors and steamship lines 

V. History and Government 

(1) Discovery and exploration 

(2) Growth under Kamehamehas 

(3) Period of revolution 

(4) Annexation to United States 

(5) Government as a territory 

Questions 

Why is Hawaii called an “island para- 
dise”? 

What language is taught in the schools? 
What naval station has the United 
States in the islands? 

What is poi ? 

How many street railways are there in 
the islands? 

What is the ordinary dress of a native 
Hawaiian woman? 

What has been the effect on the country 
of annexation to the United States? 

Why was the last queen deposed? 

What famous settlement is there on 
Molokai? 

What unique system of irrigation is 
there on the islands? 

What explorer lost his life in the Hawai- 
ian Islands? 

How are the islands represented in the 
United States Congress? 

What did Captain Cook call Hawaii? 
What is the most active volcano in the 
world? Describe it. 

What is the most important product of 
the islands? 


Cook, James 
Dole, Sanford B. 
Honolulu 
Kanakas 
Kilauea 
Leprosy 
Liliuokalani 
Mauna Kea 


Mauna Loa 

Molokai 

Palm 

Pineapple 

Rice 

Sandwich Islands 

Sugar 

Taboo 


HAWAIIAN AIRPLANE FLIGHT, First. 
See Aircraft (First Great Feats in Flying). 

HAWAII NATIONAL PARK. See Parks, 
National; Hawaii (The Land). 

HAWFINCH. See Grosbeak. 

HAWIKUH, one of the legendary Seven 
Cities of Cibola. See Cibola, Seven Cities 
of. 

HAWK, a general name applied rather in- 
definitely to a large number of birds of prey 
found all over the world. They are distin- 
guished from owls and vultures by their habit 
of feeding during the day and by not being 
carrion-eaters. When used by falconers, they 
are called ignoble birds of prey, for, though 
resembling true falcons, they are less powerful, 
have shorter wings and longer legs, and their 
beaks are not notched or toothed. 

General Characteristics. Hawks vary in size 
from ten to twenty-two inches in the males, 
and from twelve to twenty-four inches in the 
females. The mother hawk is usually larger, 
stronger, and more bold than the father, for 
upon her is imposed most of the care of the 
young. The bills are strong, sharply curved, 
and fitted for tearing. The claws, or talons, are 
so constructed that when the legs bend at the 
knees, they close tightly and will not open until 
the legs are straightened. In this way hawks 
obtain a tight hold on their prey. They live 
chiefly on insects, snakes, and small animals, 
such as field mice and ground squirrels. Some 
species also kill birds and poultry, but scientific 
investigations have shown that many species of 
hawk which are being killed by farmers as pests 
are really important helpers in keeping down 
the numbers of insects and animals which are 
injurious to crops. Bulletins have been issued 
by the government to aid farmers in recog- 
nizing their hawk friends and enemies, and 
these may be obtained on application to the 
Department of Agriculture. 

Most hawks build rough nests high in trees, 
but some live in bushes. According to species, 
two to six eggs are laid. Downy, helpless young 
are hatched in about four weeks, and they stay 
in the nest until they are able to fly. Hawks 
are devoted parents as well as true lovers, and 
most of them remain mated for life. Young 
hawks are usually more darkly colored than 
mature birds, and are more or less striped or 
spotted beneath. 

Species. Of American hawks, the following 
are _ comparatively harmless, and should be 
spared for duty in the fields in removing de- 
structive pests: the large marsh hawk (which 





Photos: VimuuiI wauc»fcio» Services UT & U 

(2) American sparrow hawk. (3) Red-shouldered hawk. 
Cdarsh hawk. (0) Chicken hawk, *087 
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see); the red-tailed and red-shouldered hawks 
of Eastern and Central North America, fre- 
quently and unjustly called hen and chicken 
hawks ; the dusky-brown Swainson’s hawk , 
common throughout Western America; the 
broad-winged hawk , of the eastern half of North 
America; and the large, dark rough-legged hawk 
of the United States, Canada, and Alaska. All 
of this group except the marsh hawk are classed 
as buzzards. The sparrow hawk belongs to the 
same genus as true falcons. 

The hawks harmful to agriculture because 
of their fondness for useful birds and poultry 
include the following: the goshawk , described 
elsewhere under that title; Cooper’s hawk , 
a large, stealthy bird of the United States and 
Southern Canada; and the sharp-shinned hawk, 
smaller than the Cooper’s, and of more north- 
erly range, but resembling it in appearance 
and habits. The injurious hawks capture their 
prey by making sudden darts at them. They 
fly swiftly over the country, rather low in the 
air, and when pursuing flying birds, catch 
their prey on the wing. These hawks are long- 
tailed, short-winged birds, and should be 
distinguished from the beneficial hawks, which 
are often shot for crimes they do not commit. 
No hawk should be killed unless it is actually 
seen doing damage to poultry. d.l. 

Scientific Names. Hawks are placed in the family 
Falconidae, which includes true falcons, kites, and 
eagles. The marsh hawk is Circus hudsonius. The 
red-tailed is Buteo borealis ; the red-shouldered, B . 
lineatus ; Swainson’s, B . swainsoni ; the broad- winged, 
B. platypterus. The rough-legged is Archibuteo 
lagopus sancti-johannis. The goshawk is Astur 
atricapillus ; Cooper’s is Accipter cooperii; the sharp- 
shinned, A. velox. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Buzzard Marsh Hawk 

Falcon Owl 

Fish Hawk Sparrow Hawk 

Goshawk Vulture 

HAWKE YE STATE, the popular name for 
Iowa (which see). 

HAWKING. See Falconry. 

HAWKINS, Sir Anthony Hope (1863- 
), an English novelist who has written 
many widely read stories under the pen name 
of Anthony Hope. He was born in London * 
and educated at Marlborough and at Oxford. 
After leaving college he studied law, prac- 
ticing from 1887 until 1894. He then decided 
to devote himself to literature. In 1918 he 
was knighted. 

His Writings. Hawkins has a gift of writing in- 
teresting stories in a sparkling style and with a touch 
of reality, a combination that has made him very 
popular. His first pronounced success, The Prisoner 
of Zenda , appeared in 1894 and had gone through its 
sixtieth edition in 1914. This brilliant story of an 
imaginary kingdom in Germany was adapted for 
moving-picture presentation, as was its sequel, 


Rupert of Eentzau . On the stage, these were a great 
success with James K. Hackett playing the hero part 
Other novels and stories include the witty Dolly 
Dialogues, Phroso, The King’s Mirror, The Intrusions 
of Peggy , Double Harness , A Servant of the Public, 
Sophy of Kravonia, Mrs. Maxon Protests, Captain 
Dieppe, and Lucinda , Some of his later novels 
are graver in tone than his earlier successes, but 
the author’s wit and cultured style are never 
lacking. 

HAWKINS, or HAWKYNS, Sir John 
(1532-1595), a British admiral, who learned 
seamanship from his family of sailors and 
owners of ships. He took a very active part in 
adventure on the seas, at the beginning of 
the great epoch of Elizabethan maritime 
enterprise, by sailing to the coast of Guinea, 
where he robbed Portuguese slave-trading 
vessels, then smuggled the captured negroes 
into the Spanish possessions of the New World. 
Two other successful expeditions brought him 
renown, and he was given a coat of arms with a 
negro, chained, as his crest. Hawkins was 
elected a member of Parliament, and was given 
the office of treasurer and comptroller of the 
royal navy. As a reward for his valor in the 
conflict with the Spanish Armada in 1588, 
he was knighted by Queen Elizabeth. In 1595 
he accompanied Drake on an unsuccessful 
voyage to the West Indies in search of treasure. 
He died at sea, off Porto Rico. See Armada. 

HAWK MOTH, any species of a family of 
beautiful and interesting moths known also as 
sphinx moths. The name hawk was given in 
reference to the general hawklike shape of the 
body, which is neatly tapering and provided 
with long, narrow, pointed wings, the hind 
pair being much the smaller. When resting, the 
caterpillars of these moths raise the fore part 
of the body and draw the head in, and in this 
position they somewhat resemble the sphinx 
of sculpture (see illustration under Sphinx). 
This name has been transferred to the moths 
themselves. The hawk moths are noted for the 
variety and attractive blending of their color 
patterns. Most of them are night flyers. 
They feed on the nectar of flowers having 
trumpet-shaped blossoms, to reach the nectar 
of which they uncoil a long tube or proboscis 
attached to the head. Their habit of hovering 
over the honey cups of flowers has given them 
another name, humming-bird moths . # The 
caterpillars of some hawk moths are injurious 
plant pests. Among these is the tobacco worm, 
pictured in the article Tobacco. W.J.S. 

Scientific Name. The scientific name of the hawk- 
moth family is Sphingidae. 

HAWKSBILL, See Turtle (Sea Turtle), 

HAWK’S NEST. See West Virginia (The 
Land). 

HAWTHORN, a name properly belonging to 
a genus of spiny or thorny plants of low, dense 
growth, with handsome foliage that changes to 
brilliant scarlet or yellow in autumn. The 
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fruit, or haw, is a fleshy berry, within which is 
a hard stone. Hawthorns bear fragrant 'white, 



THE HAWTHORN 

Form of the tree, as seen in winter; leaves, flowers, 
and berries. The small insert is red haw. 


In America there are several species. Of 
these the handsomest is the scarlet haw , a 
small tree with crooked, spreading branches, 
white flowers, and orange-scarlet haws that 
ripen in late summer and fall in September. 
They are well flavored, and are sometimes used 
for making jelly. This species is one of the 
best of lawn trees, because of the beauty of its 
flowers, foliage, and fruit, and its immunity to 
insects. g.m.s. 

Scientific Names. The hawthorns belong to the 
rose family, Rosaceae. The English hawthorn is 
Crataegus oxyacantha ; the scarlet haw, C. mollis, C. 
coccinea , a closely related American species, is also 
called scarlet haw, but its bright-colored fruit is 
inedible. Cockspur thorn, C. crus-galli , was formerly 
a favorite hedge plant in Newcastle County, Dela- 
ware. 

HAWTHORNE, Nathaniel (1804-1864), 
one of the greatest writers that America has 
produced. Few authors have been able to read 
more clearly the true inner meaning of men’s 
lives, and the Puritan New England of his day 
is vividly portrayed in nearly all of his delight- 
ful romances. 


pink, or red flowers. The common English 
hawthorn is a favorite hedge plant, and is 



EQR A BOOKLET 

The illustration shows parts of a cover border, initial 
letters, and ornamentation for pages. 

Famous for the beautiful display it makes in 
May, when its flowers transform the English 
countryside into a glory of white* 



NATHANIEL HAWTHORNE 

Early Life. Hawthorne was bom on July 4, 
1804, at Salem, Mass., of a family which had 
numbered among its members^ soldiers and sail- 
ors, but never, until the coming of Nathaniel, 
a dreamer and a writer of tales. His father 
died when the boy was but four years old, and 
his mother’s grief was so great that he seems to 
have felt its shadow, even in his early years,, 
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Little attempt was made to give him formal 
schooling, but he read widely and with keen 
appreciation, delighting especially in Pilgrim's 
Progress , The Faerie Queene, Shakespeare’s 
dramas, and Milton’s poems. Better even than 
his books, however, he 
loved his long, solitary E 
rambles, and after he re- 1 
moved with his mother to 1 
Lake Sebago, Me., his love 1 
for solitude increased. In n 
his later life, he much re- j| 
gretted this tendency, but |§ 
at this time he knew no joy $| 
so great as roaming the Jfj 
forests with his gun, or gj 
skating upon the lake in H 
the moonlight. 

In 1821 he went to J| 

Bowdoin College, where he M 
had as fellow students » 

Longfellow and Franklin || 


but those about him seem to have accepted it 
as a matter of course. 

Literary Career. For a year Hawthorne 
lived at Brook Farm (which see), but he loved 
solitude too well to find communistic life at- 
tractive, and it was with 
real happiness that he set- 
tled down in 1842 in the 
“Old Manse” at Concord, 
with his wife, Sophia Pea- 
body. The returns from 
his books, which by this 
time included Grandfather's 
Chair and Mosses from an 
Old Manse , in addition to 
the Tales , were still small, 
and in 1846 he accepted 
the post of surveyor in the 
customhouse at Salem. 

During the three years 
he held that office, he 
wrote almost nothing, but 





HOUSE OF THE SEVEN GABLES 
HAWTHORNE’S HOME, “WAYSIDE” 


THE OLD MANSE 


Pierce. His college work showed no special 
genius, nor does it seem to have awakened 
in him the desire for any specific occupation. 
Returning, in 1825, to Salem, he settled into 
the seclusion which he loved, and for 
twelve years the world heard nothing of him. 
He wrote much, but little passed the severe 
critic to whom he subjected it — himself. Oc- 
casionally, articles from his pen appeared in 
periodicals, and in 1837 these were reprinted in 
a little volume called Twice-Told Tales . This 
was not eagerly greeted as the first work of a 
new genius; on the contrary, it was almost neg- 
lected, despite Longfellow’s enthusiastic praise. 
Since it, with his other literary ventures, did 
not bring in enough to support him, he served 
for two years (1839-1841) as weigher in the 
Boston customhouse. To readers of to-day 
there is something incongruous, almost sacri- 
legious, in the thought of the author of The 
Scarlet Letter weighing out coal and grain; 


his mind was busy; so when a change in polit- 
ical parties removed him from office, he was 
ready to begin at once on The Scarlet Letter , a 
tale of austere colonial times in New England. 
Its publication made him famous, not only in his 
own country but in Europe, and he needed to seek 
no more customhouse positions. All his works 
that followed — The Bouse of the Seven Gables , 
The Wonder Book , The Blithedale Romance , 
Tanglewood Tales , The Marble Faun , and others 
— were eagerly read, and he was far more 
sought after than he desired to be. The last- 
named book, a curious, weird study of life 
in the American artist colony at Rome, was 
the outgrowth of his European experience; 
for in 1853 he was sent by his former college 
mate, President Pierce, as consul to Liverpool, 
and after five years of residence there, he 
lived for a year and a half in Italy. After his 
return to the United States, he brought out but 
one book, which, under the title of Our Old 
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Home , gave his impressions of England. The 
Dolliver Romance , Z>r. Grimshawe's Secret , and 
Septimius Felton were left unfinished at his 
death, which occurred on 
May 18, 1864, at Plym- | 

outh, N. H., while he was ^ 

traveling with Ex-Presi- ^|g pj 2 

dent Pierce. jSS|, Sfcj 


Estimate of Hawthorne. De- 

spite his shyness and what he ^llc^ 

friends, for his handsome face j . 

was evident through his gentle- 

ness, won him lasting admira- BmHr ,f 

tion and respect. As^ for his SHII| 

grown with the years, for his 
mastery of the intricacies of |8ySB 
human nature is no more re- , 

markable than is his style, BMpSiyiL 
which is easy, delicate, and 

He was not, in the modern 
sense of the word, a “realist” — 
that is, he did not picture de- 
tailed happenings and every- 
day surroundings merely for statue in 

the purpose of producing an _ . x . 

accurate mental photograph. JfaUet which'gave 
Close observer as he was, he Hawthor 

saw that there was something 

back of the things which could be seen and felt, 
and that this was the only part of life that really 
counted. His romances, therefore, are of a spiritual 
character, and his adventures are the adventures of 
men's souls. 

Julian Hawthorne ( 1 846- ) , the son of N athaniel, 
is also a novelist, but while his works show a certain 
strength and facility, they are not productions of 
genius like those of his father. He was born in Boston, 
studied at Harvard, and then took up civil engineer- 
ing, for which, however, his liking was slight. After 
1871 he gave up all his time to literature, publishing 
the novels Bressant, Sebastian Slrome , A Fool of Na- 
ture, and Noble Blood, and a life of his father and 
mother. In 1913 Hawthorne, with others, was tried 
for alleged misuse of the mails in promoting mining 
ventures, and while it was recognized that he had 
been drawn into the transactions by others, he was 
found guilty and sent to the Federal prison at Atlanta. 
Of his experiences there, he wrote in The Subterranean 
Brotherhood. In 1928 he published Shapes That Pass. 

HAY, a name given to the foliage and stems 
of a number of fine-stemmed plants when dried 
for use as food for cattle and horses. The 
chief plants cultivated for this purpose are 
timothy, blue grass, red top, and other tame 
grasses; various kinds of wild or prairie grasses; 
alfalfa, clover, velvet beans, and other legumes; 
and rye, barley, and oats. The crop, when cut, 
is allowed to lie on the ground until sufficiently 
dry to store. The time taken for drying de- 
pends on the climate; where heavy dews fall or 


STATUE IN SALEM, MASS. 

In that city is the House of the Seven 
Gables, which gave the name to one of 
Hawthorne’s books. 


rain is expected, the hay is collected each eve- 
ning into mounds or haycocks. If it is very 
damp, it may be spread out again in the morn- 
ing. The operations of cut- 
| ting, raking, and stacking 

are now generally per- 
yj| formed by machinery. Hay 

Ilk, is often stacked out-of- 

doors, the stack being cov- 
ered with a thick thatch of 
Jfc straw, arranged in the shape 

" /; yK of a cone, to keep out the 

y sfgjjfc rain. More frequently, it 

mm is P ut ^ nt0 k a y barns or 

s / Fresh cut hay should not 

be fed to horses or cattle, 
as it is too relaxing. It is 
•HAHia Hf&ntcwi [ better kept in the stack un- 

9 H 5 E| ^ it h as undergone a 
, ’ j sweating process and has 
WlBB co °i ec i a 8 a i n - It stored too 
green, the sweating is liable 
T^llll to generate such heat that 
th e hay becomes scorched 
and useless. Hay may be 
' v|n fed whole or cut up and 
mixed in a feed ration. It 
photo: oroc i s an excellent winter feed. 
lem, mass. For hard-worked horses, 

louse of the Seven chopped hay with added 
ie name to one of mea I is good, but no farm 
s b00ks ‘ stock should be fed en- 

tirely on hay, whether from grass, alfalfa, 
or cereals; some grain food is always neces- 
sary. Hay made from clover and alfalfa is 


m mmtm 

Wisconsin 

6 r 665 


New York 

6,930 

Minnesota 

6,0 53 



Nebraska 

6,065 




California 

5,240 




Missouri Michigan 




Kansas 

' 4,4*10 


Illinois 

4,400 


Thousands of Tons : j 

WHERE MOST OF THE HAY IS PRODUCED 

The figures represent the average tonnage over a 
three-year period. 

rich in strength-building protein, and is much 
more nutritious than timothy or Kentucky 
blue-grass hay. For shipping purposes, hay is 
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baled by machinery and is readily handled. It 
requires less than one-third the space needed 
for loose hay. b.m.d. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Alfalfa Grasses (with list) 

Clover Melilot 

HAY, John (1838-1905). The first entrance 
of the United States into world affairs was under 
the leadership of John Hay. In 1899 the 
powerful nations of Europe were disputing as to 
their relative spheres 
of influence in China, 
and there was danger J§§ 
that the Chinese Em- 
pire might be dis- 
membered. Hay, 
then Secretary of 
State, carried on ne- 
gotiations with the 
various powers which 
resulted in an agree- 
ment to respect the 
integrity of the em- 
pire and to refrain 
from any acts of en- 
croachment. This 

was called the “open- 1 Photo: B rownBro 8 . 

door” policy in China, J0HN HAY 

and it was a credit 

not only - to its author, but to the country he 
so ably represented. 

John Hay was born at Salem, Ind., of 
Scottish ancestry. He was graduated at 
Brown University in 1858, and was admitted 
to the bar at Springfield, 111 ., in 1861. He 
became acquainted with Abraham Lincoln, 
and when the latter was elected President, was 
made his assistant private secretary and aid- 
de-camp. He served in this capacity until 
Lincoln's death, after which he entered the 
diplomatic service of his country; between 
1865 and 1870 he acted as secretary of the 
legations at Paris, Vienna, and Madrid. In 
1870 he became an editorial writer on the 
New York Tribune , Horace Greeley's famous 
newspaper, and for several years he engaged 
chiefly in literary work. In 1897 he accepted 
an appointment by President McKinley as 
ambassador to Great Britain. Hay’s service 
in London showed such insight and skill that 
his reputation as a diplomat was greatly en- 
hanced. In 1898 he was appointed Secretary 
of State, and his conduct of the foreign affairs 
of the nation brought distinction to himself 
and honor to his country. He remained in 
this position until his death, in 1905. 

# The work of Hay in harmonizing the rela- 
tions of the United States with other powers 
can scarcely be overestimated. The treaties 
which he negotiated, more than fifty in all, 
dealt with such important subjects as the 
Panama Canal (see Hay-Paunceeote Treaty), 


the Venezuela dispute, the Philippine policy, 
the Alaskan boundary, and reciprocity treaties 
with both European and South American 
governments. He was also influential in re- 
establishing the international arbitration court 
at The Hague. See Open Door. 

As a Writer. Hay’s close association with President 
Lincoln inspired him to record his impressions of the 
Great Emancipator. His masterly biography, en- 
titled Abraham Lincoln: A History , was issued in 
nine volumes in 1890. It was written with the aid of 
John G. Nicolay, and was at once recognized as an 
authoritative biography. He also wrote Pike County 
Ballads , Castilian Days , and several volumes of essays. 

HAY-BOX. See Fireless Cooker. 

HAY-CHAMBERLAIN ACT. See Army 
(United States) . 

HAYDN, ha' d’n, in German, hi' d’n , Josee 
(1732-1809), an Austrian musical composer, 
famed as the first great master to use the sym- 
phony form afterward perfected by Mozart and 
Beethoven. The character of his music, in the 
simplicity of its beauty, its hopefulness, and its 
geniality, is a reflec- 
tion of his own tem- 
perament. To the 
children of his day, 
he was lovingly 
known as “Papa 
Iiaydn.” 

Haydn was born at 
Rohrau, Austria. He 
first gained recogni- 
tion at the age of 
eight as choir boy at 
Saint Stephen’s 
Church, Vienna, and 
later became a popu- 
lar music teacher in 
that city. From 1760 
to 1790 he was musi- haydn 

cal director to Prince 

Esterhazy, and many of his best symphonies, 
several operas, much church music, and a 
large amount of chamber music of every de- 
scription were the outcome of his activity 
during this time. Pie was the first to declare 
his confidence in Mozart’s powers, and the 
two became warm friends. In 1791 and 1794 
Haydn visited England, where he brought out 
his Twelve Grand Symphonies , Upon his return 
to Austria, he composed his oratorios, the 
Creation and the Seasons. The Creation con- 
tains music of much beauty and power, and the 
orchestral treatment of many of its passages 
may be regarded as the foundation of modem 
descriptive music. 

The principle upon which he based his com- 
positions is stated as follows— 

Melody is the charm of music, and the invention 
of a fine air is the work of a genius. 

This principle guided him in the creation 0^125 
symphonies, eighty-three quartets, thirty-eight 
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trios, eight oratorios, fourteen operas, twenty- 
four concertos for different instruments, and his 
many songs. Even this impressive list does 


HOME IN VIENNA 

It was here that Haydn composed many of the 
symphonies and oratorios for which a music- 
loving world holds him in grateful remem- 
brance. 

not include all his work, for not all was pub- 
lished; one composition hitherto unknown was 
discovered in 1913. 


HAYES, Patrick Joseph (1867- ), an 

American cardinal of the Roman Catholic 
Church, raised to that great dignity in March, 
1924. He was born 
in New York City, 
educated at De la 
Salle Academy and 
Manhattan College, 
and after graduation 
from the latter, be- 
gan his ecclesiastical 
education at Saint 
Joseph’s Seminary, 

Troy, N. Y. He con- 
tinued his theological 
studies at the Cath- 
olic University of 
America, and was 
ordained a priest in 
the year 1892. 

Father Hayes 5 first 
parish work was at 
Saint Gabriel’s 
church, New York, 
under the late Cardi- 
nal, then Monsignor, 

Farley. When the latter became auxiliary 
bishop of New York, he named the young 
priest as his secretary, and in this capacity he 
served from 1895 to 1914. 

In addition, he became chancellor of the 
diocese in 1903, and the same year was chosen 
first president of Cathedral College. In 1907 
he was made a domestic prelate, with the title 
monsignor. In 1914, while on a trip to Rome, 
Cardinal Farley asked the Pope to make Mon- 
signor Hayes his auxiliary bishop. The request 
was granted, and he was constituted titular 
bishop of Tagaste. Appointed pastor of Saint 
Stephen’s Church in 1913, he continued in that 
capacity until the death of Cardinal Farley, 
whom he succeeded as archbishop of New 
York. See Cardinal. 
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JL» JLaYES, Rutherford Birchard (1822- 
1893), an American soldier and statesman, 
the nineteenth President of the United States. 
After four years of distinguished service in the 
War of Secession, Hayes served several terms 
as Representative in Congress and as governor 
of Ohio, and was then President from 1877 to 
1881. He owed his election to his conservatism ; 


he was acceptable to a people who felt there 
had been laxness in the government. His ad- 
ministration was noteworthy chiefly for the end 
of reconstruction in the South, for the resump- 
tion of specie payments, and for the Bland- 
Allison Silver Purchase Act. % : 

In a wider sense, however, the administration 
is notable for the achievements of Hayes him- 
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self. Throughout his term he was constantly 
handicapped and attacked by an opposing ele- 
ment in his own party, and it was only by the 
aid of Democratic votes that the reforms he 
advocated were obtained. Hayes deserves to 
rank as a great builder; if the President did not 
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Lawyer, major general in the Union army in the 
War of Secession, governor of Ohio, and nineteenth 
President of the United States. 

always obtain what he wanted, many times he 
laid a foundation on which his successors could 
build. Hayes had the advantage of a good 
education and a variety of interests which gave 
him a broad, sane outlook on the political and 
economic problems of the day. If his character 
and his career are to be summed up in a 
phrase, they cannot be called brilliant, but they 
were sound and distinguished. 

Rutherford Birchard Hayes was born at Dela- 
ware, 0 ., on October 4, 1822. His father, also 
named Rutherford, died in the July preceding 
his son's birth, leaving his widow in modest but 
not straitened circumstances. The boy received 
his primary education in the public school, but 
at an early age also studied Latin and Greek 
under a tutor. After further preparation at 
private academies, he entered Kenyon College 
in 1838, and was graduated four years later at 
the head of his class. The studies in which he 
excelled furnish a key to his character, already 
strongly marked; they were logic, mental and 
moral philosophy, and mathematics. 


He then spent nearly two years studying in 
the office of a Columbus (Ohio) lawyer, and 
completed his law studies in the Harvard Law 
School, from which he was graduated in 1845. 
Until the War of Secession he practiced law in 
Ohio, first at Marietta, later at Fremont, and 
finally at Cincinnati. In the earlier years of his 
practice, when cases were few, he systematically 
continued his studies not only in law but in lit- 
erature, and in Cincinnati he was chosen a 
member of the famous literary club of which 
Salmon P. Chase, later Chief Justice of the 
United States, was then a leading member. 
Hayes' practice increased steadily; he attracted 
public notice as attorney in several criminal 
trials, and from 1858 to 1861, he was city so- 
licitor of Cincinnati. 

In the Army. When the news of the bom- 
bardment of Fort Sumter reached Cincinnati, a 
great mass meeting was held in that city to ex- 
press the sentiments of the people loyal to the 
Union, and Hayes was chairman of the commit- 
tee which drew up the resolutions. The lit- 
erary club of which Hayes was a member 
formed a military company, and Hayes was 
elected its captain. Before the end of 1861, he 
had been promoted to the rank of lieutenant 
colonel, had seen service in West Virginia, and 
been judge advocate of the Department of 
Ohio. In August, 1862, he was offered the 
colonelcy of the Seventy-ninth Ohio Regiment, 
but preferred to remain as lieutenant colonel 
of his old regiment, the Twenty-third Ohio, 
which was then a part of the Army of the 
Potomac. At the Battle of South Mountain, 
the Twenty-third Ohio lost nearly half of its 
men. Hayes himself was wounded, but led 
his men until he had to be carried from the 
battlefield. 

On his recovery from his wound, he was ap- 
pointed colonel of his regiment, and thereafter 
was conspicuous in several important expedi- 
tions, notably one which he led into Ohio to 
cut off the retreat of General John Morgan and 
his raiders. In the spring of 1864, in the expe- 
dition which cut the lines of communication on 
the Virginia and Tennessee Railroad between 
Richmond and the southwest, Hayes com- 
manded a brigade; he led the principal charge 
on the enemy's works with conspicuous bold- 
ness. In the Shenandoah campaign, his brigade 
was a part of General Sheridan's army, and he 
himself won praise. 

At the second Battle of Winchester, on Sep- 
tember 19, 1864, he performed a daring feat. 
He was leading an assault against a battery 
standing on a slight rise of ground, when he ran 
into a swamp about 150 feet wide. His horse 
was caught in the mire, but Playes dismounted 
and waded on alone. When he reached dry 
land, he turned and called to his men to follow 
him. About forty of them crossed the bog and 
seized the battery after a hand-to-hand fight. 
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A week later, at Fisher’s Hill, he routed the 
enemy by a brilliant flank attack under great 
difficulties, and at Cedar Creek his bravery was 
so outstanding that General Crook, his com- 
mander, approached him after the battle and 
said, “Colonel, from this day you will be a 
brigadier general.” On March 13, 1865, he was 
further rewarded by the rank of brevet major 
general. Grant, in his Personal Memoirs, writ- 
ten twenty years later, said of Hayes that “his 
conduct on the field was marked by conspicu- 
ous gallantry, as well as the display of qualities 
of a higher order than mere personal daring.” 

Representative in Congress and Governor of 
Ohio. Hayes does not rank as one of the great 
commanders in the War of Secession; as a mili- 
tary strategist, he is not to be compared with 
Grant, Lee, or Sherman. He was, however, a 
man who won popularity and devotion from 
his followers. The Ohio soldiers in the army 
almost unanimously made him their choice for 
governor of Ohio in 1864, and in August of the 
same year he was given the Republican nom- 
ination as Representative in Congress from the 
Second Ohio district. At this time Hayes was 
in active military service, and when a friend sug- 
gested to him that he ought to ask leave of 
absence in order to campaign for the seat in Con- 
gress, he made the famous reply, “An officer fit 
for duty who at this crisis would abandon his 
post to electioneer for a seat in Congress ought 
to be scalped.” He was elected without any 
effort on his part, took his seat in the House in 
December, 1865, and was reelected in the next 
year. 

He had served only his first term when the 
Ohio Republicans nominated him for governor 
of the state. Some idea of his personal popu- 
larity may be gained from the fact that he was 
elected, although the negro-suffrage amendment 
to the state constitution, the issue on which he 
made his campaign, was defeated by 50,000 
votes. The Democrats carried the legislature, 
which promptly elected as United States Sen- 
ator Allen G. Thurman, Hayes’ recent oppo- 
nent for governor. Two years later, Hayes was 
again elected by a substantial majority over 
George H. Pendleton. During these four years 
in the governor’s chair, his record was excellent, 
and his reputation as an advocate of civil serv- 
ice and prison reform and of sound money was 
more than local. 

At the close of his second term, Hayes was 
fully determined to retire to private life. He 
refused to be a candidate for United States 
Senator, although his election would have been 
almost certain. After much urging, he was a 
reluctant candidate for Representative in Con- 
gress in the summer of 1872, but was defeated. 
In 1875, in spite of his repeated statement that 
neither his interests nor his tastes would allow 
him to reenter public life, he was nominated 
for governor by the Republicans. Governor 


William Allen was the Democratic candidate 
for reelection, on a platform remarkable for the 
number of national issues inserted in it. The 
Republicans in Ohio were by no means united 
on the questions at issue, but Hayes won in a 
campaign which attracted the attention of the 
nation. He was then one of the foremost advo- 
cates of “honest money,” one of the campaign 
issues, and was at once recognized as the Ohio 
candidate for the next Republican nomination 



ELECTION OF 1S76 

The cross-shaded states gave their electoral votes to 
Hayes; those ia black voted for Tilden. The light, 
unshaded areas were nonvoting territories. 

for President. In the national convention, held 
at Cincinnati in June, 1876, the leading candi- 
dates were James G. Blaine, Oliver P. Morton, 
Benjamin H. Bristow, and Roscoe Conkling. 
Hayes received only sixty-one votes on the first 
ballot, but his strength gradually increased un- 
til he was nominated on the seventh ballot. 

The Election of 1876. The Democratic can- 
didate for President was Samuel J. Tilden. who 
had been instrumental in breaking up the Tweed 
Ring, and had later made an excellent record as 
reform governor of New York. A third party, 
the Greenback, nominated Peter Cooper for 
President, and made its first appearance as a 
national political party. Both Hayes and 
Tilden were men of high character, and there 
was little to choose between them. The elec- 
tion was very close, Hayes receiving a popular 
vote of 4,033,950 to 4,284,885 for Tilden. On 
the face of the returns, Hayes received 185 elec- 
toral votes to 184 for Tilden, but both parties 
charged that frauds had been practiced. The 
Democrats claimed to have carried Louisiana, 
Florida, and South Carolina, but the Republi- 
can canvassing boards and governors certified 
the Republican electors. The disputes grew 
very bitter, and at one time it seemed as if the 
control of the government might be taken by 
force. The issues were finally submitted to a 
special Electoral Commission, which decided 
every dispute in favor of Hayes by a strictly 
partisan vote, eight Republicans to seven 
Democrats. On March 2, 1877, two days before 
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the inauguration, Hayes was declared duly 
elected by an electoral vote of 185 to 184. 

Throughout the trying months from Novem- 
ber to March, when the country was almost on 
the verge of another internal conflict, both 
Hayes and Tilden conducted themselves with 
notable calm and dignity. Hayes 5 attitude was 
shown in a letter to John Sherman: “You feel, I 
am sure, as I do about this whole business. 
A fair election would have given us about forty 
electoral votes at the South — at least that 
many. But we are not to allow our friends 
to defeat one outrage and fraud by another. 
There must be nothing crooked on our part. 55 
It is only justice to Tilden to say that he ex- 
pressed himself in similar fashion. 

Hayes’ Administration (1877-1881). Hayes 
appointed a strong Cabinet, including William 
M. Evarts as Secretary of State, John Sherman 
as Secretary of the Treasury, Carl Schurz as 
Secretary of the Interior, and David M. Key as 
Postmaster-General. The appointment of Key, 
who had been a Confederate officer, indicated 
the conciliatory attitude of the administration 
toward the South. Only twelve years had 
elapsed since the end of the War of Secession, 
and already a Federal general summoned a 
Confederate officer to aid him in the govern- 
ment of a reunited nation. 

End of Reconstruction. In South Carolina 
and Louisiana, there were two sets of state offi- 
cers and two legislatures, one Republican and 
one Democratic, each claiming to have re- 
ceived a majority of the popular vote. In 
both states the Republican officers were in 
possession of the state house and the govern- 
ment records, but only through the support 
of Federal troops. Most of the influential 
white citizens had given their support to the 
Democratic candidates. President Hayes had 
already made up his mind that the use of 
United States troops to maintain one faction 
in the South against another must come to an 
end, and when he had received assurances 
from Southern leaders that they would use 
their influence for the maintenance of order 
and the rights of all classes of citizens, he 
ordered the withdrawal of the troops in April, 
1877. With the withdrawal of the soldiers, the 
“carpetbag 55 governments inevitably came to 
an end, and the government of the South again 
passed into the hands of its native citizens. 

Negro Exodus . The end of reconstruction 
was at least partly responsible for the move- 
ment of large numbers of negroes from the 
South to Northern and Western states. The 
movement began early in 1879 and continued 
in full force for over a year. Over 40,000 
negroes settled in Kansas alone, and large 
numbers also went to Indiana and Missouri. 
The explanations given for this movement by 
the negroes were that they were asked to pay 
exorbitant rents and prices in the South, and 


that they were kept at an economic and polit- 
ical disadvantage. Whatever the reasons may 
have been, most of the negroes were poor and 
reached their destinations half-starved, penni- 
less, and without promise of work; it was only 
through the generosity of many Northerners 
that hundreds were saved from starvation. 

Labor Troubles. The panic of 1873, at the 
beginning of Grant’s second term, was followed 
by a period of financial and economic depres- 
sion, during which thousands of laboring men 
were out of work or were earning less than 
their former wages. Laborers were discon- 
tented, and gave expression to their feelings 
by frequent strikes, the most serious of which 
was the railroad strike of 1877. It began on 
the Baltimore & Ohio Railroad, spread to the 
Pennsylvania System, and affected practically 
every line east of Chicago and north of the 
Ohio River, At one time about 100,000 men 
were on strike. Thousands of dollars 5 worth of 
property was destroyed, about 100 lives were 
lost, and Federal troops were sent to Pennsyl- 
vania, Maryland, and Illinois to preserve order. 

There were serious strikes of miners in West 
Virginia, where Federal soldiers were again 
needed to preserve the peace. It was also in 
that year, 1877, that the power of the Molly 
Maguires was finally broken. This was a secret 
organization, formed in the Pennsylvania coal 
regions about 1854; after some years it be- 
came so powerful that it did not stop at mur- 
der to gain its ends. It brought about a great 
strike among the coal miners in 1875, and for 
two years its members dominated the coun- 
cils of the miners. The mine owners bitterly 
opposed it, and through their efforts it was 
broken up and several of its leaders were exe- 
cuted for murder. Equally typical of the dis- 
content among laborers was the growing power 
of the Knights of Labor, and the farmers con- 
tinued to express their opposition to capital 
through the Grange. 

Financial Legislation and Resumption of 
Specie Payments . After the law of 1873 
removed the silver dollar from the list of stand- 
ard coins, gold was the only unlimited legal- 
tender metallic money in the United States. 
In January, 1878, Congress adopted a joint 
resolution making all bonds of the United 
States payable, at the option of the govern- 
ment, in silver dollars, and a month later it 
passed the Bland- Allison Act.' This act did 
not restore the free and unlimited coinage of 
silver, but it required the Secretary of the 
Treasury to buy not less than $2,000,000 or 
more than $4,000,000 worth of silver bullion 
each month and coin it into dollars at once. 

The President promptly vetoed the Bland- 
Allison Act because the enormous and increas- 
ing production of the Western mines was 
steadily driving the price of silver downward. 
At that time a silver dollar of 412*4 grains, the 



HAYES 


3097 


HAYES 



weight fixed by the act, would contain only 
ninety cents’ worth of silver, and the price of 
silver was steadily declining. Hayes argued 
that it would be a breach of faith to pay the 
national debt in any coin worth less than that 
which had been received from the sale of 
bonds. Congress, however, did not agree with 
the President. Some members claimed that 
large purchases by the government would raise 
the price of silver; others said that the coinage 
of silver alone could satisfy the demand for 
mOre and cheaper money; and still others 
argued that a “cheap dollar,” which cost the 
government only ninety cents, would lower 
taxation by enabling it to pay off the national 
debt in silver. For these reasons, Congress 
passed the bill over the President’s veto. 

During Grant’s administration, Congress 
passed an act providing for the resumption of 
specie payments on January 1, 1879. The act 
was chiefly the work of John Sherman, whom 
Hayes appointed Secretary of the Treasury. 
No preparation for resumption had been made 
before Sherman took office, but in 1877 he be- 
gan to accumulate a gold reserve in the Treas- 
ury. On January 1, 1879, the gold coin on 
hand was more than enough to redeem all the 
greenbacks likely to be presented. As soon as 
everybody knew that the paper money could 
be redeemed in gold, nobody was anxious to 
make the exchange. 


Civil Service. President Hayes began his 
administration with earnest efforts for the re- 
form of the civil service. In many branches 
competitive examinations for clerkships were 
instituted, and in all branches political influ- 
ence was less useful than it ever had been 
before. The supposed right of Congressmen 
to dictate who should be the Federal office- 
holders in their states or districts was not rec- 
ognized, although their advice was sometimes 
asked. The President’s independent attitude 
found no favor among the politicians and most 
Congressmen. Congress refused to provide for 
the civil-service commission which Hayes re- 
quested, and several times refused to confirm 
the President’s appointments of able men. The 
most important controversy over civil service 
concerned the New York customhouse. Hayes 
removed the collector of customs, Chester A. 
Arthur, and the naval officer, Alonzo B. 
Cornell, because the customhouse was “used 
to manage and control political affairs,” 
and because Arthur and Cornell refused to 
reform it. 

Other Events . The foreign relations of the 
government during the Hayes administration 
were lacking in startling incidents. Congress 
passed a law in 1879 prohibiting Chinese immi- 
gration, which Hayes vetoed because it violated 
a treaty obligation. The only other noteworthy 
event affecting foreign countries was the settle- 
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ment of the Atlantic fisheries dispute. Of great 
importance to the Mississippi Valley was the 
completion of the improvements at the mouth 
of the Mississippi River, in accordance with the 
plans of Captain James B. Eads. The lower 
Mississippi Valley, and in fact the entire South, 
was swept by an epidemic of yellow fever in 
1878 and 1879. The latter year was also note- 
worthy for the organization of the United States 
life-saving service. Hayes had announced, in 
1S76, that he would not, under any circumstan- 
ces, accept reelection to the Presidency. In the 
election of 1880, the Republican candidate, 
James A. Garfield, was elected over General 
Winfield S. Hancock. 

An Active Ex-President. Hayes was only 
fifty-nine years old at the end of his term, and 
his retirement from public office gave him 
leisure to devote to reforms and charities in 
which he was interested. He was for a num- 
ber of years president of the trustees of the 
John F. Slater Fund for the promotion of in- 
dustrial education among the negroes in the 
South, and was also one of the trustees of the 
Peabody Educational Fund. He was an 
active member of the National Conference 
of Charities and Corrections, served a term 
as president of the National Prison Asso- 
ciation, was a trustee of Western Reserve Uni- 
versity, of Ohio Wesleyan University, and of 
several other charitable and educational insti- 
tutions. He was senior vice-commander of the 
Loyal Legion, but of all the honors given him, 
he was perhaps proudest of the presidency of 
the Twenty-third Regiment Ohio Volunteers’ 
Association, the regiment which was always his 
regiment. He died at his home at Fremont, 
0 ., on January 17, 1893. e.d.f. 

Lucy Webb Hayes (1831-1889), the daughter of 
Dr. James Webb, was one of the most popular 
“First Ladies” the country has known. She was the 
first President’s wife who 
was a college graduate, 
for university training 
for women was first be- 
ing attempted when she 
attended Wesleyan Fe- 
male College in Cincin- 
nati. She was essentially 
a modern woman, the 
first White House mis- 
tress to add a keen inter- 
est in public questions 
to her concern in her 
home, family, and soci- 
ety. She was identified 
with the temperance 
movement throughout 
her life. 

In her official posi- 
tions, Mrs. Hayes was 
active in charitable work, 
as well as in the care of her children and 
home. Both she and President Hayes were fond 
of society, and the official and private life of the 


family was eventful and happy. Their tastes were 
simple, and their lives deeply religious. Mrs. Hayes 
abolished the custom of serving wine in the White 
House. 

Five of the eight Hayes children lived to see their 
father made President. Mrs. Hayes died in 1889, four 
years before her husband’s death. Rutherford P. 
Hayes, the third son, died in 1927. 

A White House wedding in 1878 united General 
Russell Hastings and Miss Emily Platt, a niece of the 
President. 

Related Subjects. The reader who wishes additional 
information regarding events connected with the life and 
times of this President is referred in these volumes to the 
following articles: 

Carpetbaggers Grange 

Chinese Exclusion Greenback Party 

Electoral Commission Reconstruction 

HAY FEVER, or HAY ASTHMA, az' muh , 
or as' muh , a very disagreeable affection of the 
mucous membranes of the eyes, nose, mouth, 
and bronchi, accompanied sometimes by 
asthma and fever. It is characterized by fre- 
quent paroxysms of sneezing and by a copious 
watery flow from the nose and eyes. The at- 
tacks occur in the late summer months and are 
caused, in persons susceptible to the disease, 
by the pollen of various plants. Ragweed, 
English plantain, and various other grasses 
cause hay fever, but the goldenrod no longer is 
believed to be an offender. 

Removal to a locality where the pollen-pro- 
ducing plants do not grow is a sure method of 
avoiding hay fever, but such removal is not 
always possible. Physicians are attempting to 
prevent attacks in susceptible persons by in- 
jecting preparations of proteins obtained from 
the pollens at fault. Some obtain relief by in- 
haling steam medicated with creosote; by 
spraying the nasal membranes with a solution 
of menthol and camphor (four grains each, in an 
ounce of liquid petrolatum) ; or by irrigating the 
nostrils with salt and soda dissolved in warm 
water. See Asthma. 

HAY-HERRAN TREATY. See Colombia 
(Government). 

HAYMARKET RIOT. See Chicago (His- 
tory). 

HAYNE, hain , Paul Hamilton (1831-1886), 
an American poet, popularly known as “the 
laureate of the South.” There are other South- 
ern poets, notably Poe and Lanier, whose work 
has won wider recognition and who possessed 
a greater measure of genius, but Hayne de- 
served his title, for he succeeded in express- 
ing much of the spirit of the South. 

Hayne was born in Charleston, S. C., and 
grew up in the household of his uncle, Robert 
Young Hayne, famed for a brilliant debate 
with Daniel Webster on states’ rights (see 
following article). He was educated at South 
Carolina College, and then studied law, but he 
was not obliged to earn his living and preferred 
to spend his time in literary pursuits, rather 
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than to practice his profession. Three volumes 
of his poems had appeared before the outbreak 
of the War of Secession, but that conflict saw 
the end of his pleasant, leisurely life. He 
served in the Confederate army, and during 
the struggle suffered financial ruin. In his later 
years and after his death, his cottage near 
Augusta, Ga., was the center of an affection- 
ate public interest. 

Representative Writings. Such poems as In the 
Wheat-Field , Aspects of the Pines , and A Storm in 
the Distance show his understanding of nature, while 
The Bonny Brown Hand and A Little While I Fain 
Would Linger Yet have a more personal touch. 

HAYNE, Robert Young (1791-1839), an 
American statesman whose name is inseparably 
connected with that of Daniel Webster, for 
he was the opponent of Webster in a remark- 
able debate on the subject of states 5 rights, 
which held the interest of the Senate from 
January 19 to 27, 1830. It attracted the at- 
tention of the world, and has remained an 
outstanding event in American history. 

Hayne was born in Saint Paul’s Parish, Col- 
leton District, S. C., studied in private schools, 
and at the age of twenty-one was admitted to 
the bar. He enlisted in the War of 1812, and 
immediately on its close entered the South 
Carolina legislature. From 1818 to 1823 he 
was attorney-general of his state, and became 
increasingly popular by reason of his able 
and ardent advocacy of the principle of states 5 
rights. Each state had made a compact with 
the Federal government, he argued, and if the 
latter was untrue to the agreement, as he felt it 
had been, a state had a right to refuse to recog- 
nize Federal laws. On this platform he was 
elected in 1823 to the United States Senate, 
where he speedily became known as one of the 
foremost states 5 rights champions. His part in 
the Webster-Hayne debate was a brilliant 
argument, worthy to rank with the reply of 
the eloquent Webster. The following is a 
characteristic passage from Hayne’s contribu- 
tion to the famous argument : 

The people whom I represent, Mr. President, are 
the descendants of those who brought with them to 
this country, as the most precious of their possessions, 
“an ardent love of liberty”; and while that shall be 
preserved, they will always be found manfully strug- 
gling against the consolidation of the government as 
the worst of evils. 

Who, then, Mr. President, are the true friends of 
the Union? Those who would confine the Federal 
government strictly within the limits prescribed by 
the Constitution; who would preserve to the states 
and the people all powers not expressly delegated; 
who would make this a Federal and not a National 
Union, and who, administering the government in a 
spirit of equal justice, would make it a blessing and 
not a curse. 

When South Carolina put into practice his 
theories by declaring certain Federal laws null 


and void, Hayne supported his state in the 
controversy which ensued, and in 1832 resigned 
from the Senate and became governor of South 
Carolina. During his two years in this office, 
he remained true to his states 5 rights and nulli- 
fication principles, but showed himself a mod- 
erate man as well, more than once using his 
influence to prevent outbreaks. His last pub- 
lic service was rendered as mayor of Charles- 
ton, 1835 to 1837. 

Related Subjects. The reader is referred in these 
volumes to the following articles: 

Nullification States’ Rights Webster, Daniel 

HAYNES, Elwood (1857-1925). Among the 
many interesting exhibits in the Smithsonian 
Institution, Washington, D. C., is a “horseless 
carriage 55 which bears this label: “Gasoline 
automobile built by Elwood Haynes in Kokomo, 
Indiana. Successful trips made at a speed of 
six or seven miles an hour, July 4, 1894. 55 
This odd-looking vehicle is credited by en- 
gineers with being the first successful automo- 
bile, and doubtless the fame of its inventor will 
rest chiefly upon this fact. Yet Haynes was not 
only a mechanical genius ; he was a scientist who 
made many valuable contributions to the 
world in the field of metallic alloys. 

He was born in Portland, Ind., and received 
his early education in the public schools of that 
place. In x 88 1 he was graduated at Worcester 
Polytechnic Institute, and afterward pursued 
scientific courses at Johns Hopkins University. 
From 1886 to 1901, he was manager of the 
Portland National Gas and Oil Company. It 
was in 1898 that the Haynes Automobile Com- 
pany was organized at Kokomo, with Haynes 
as president. 

During these years of business activity, he 
continued his scientific researches. In 1881 
he discovered the means of producing tungsten 
chrome steel, and in 1897 the method of alloy- 
ing chromium and nickel. He was the first to 
use aluminum in the construction of automobile 
engines, and in 1900 he invented an alloy for 
cutting instruments. To these inventions he 
added stainless steel, or “stellite, 55 which was 
largely used for lathe tools in turning out big 
guns during the World War. This material is so 
hard that it retains its cutting edge even when 
it is red-hot. Owing to this property, the speed 
at which guns could be produced was greatly 
increased. 

It was in 1893-1894 that Haynes built his 
first automobile. It was equipped with a one- 
cylinder, marine-type gasoline engine capable 
of developing one horse power. From, this 
meager beginning, has emerged an industry 
which ranks first in the value of its output 
among all those of the United States. 

Haynes was an advocate of the metric 
system, and favored its general adoption in 
place of the traditional systems of measure- 



HAY-PAUNCEFOTE TREATY 


3101 


HAZE 


ment. He was a member of the Indiana State 
Board of Education, a trustee of Western 
College, Oxford, 0 ., and a member of the 
International Congress of Applied Chemistry. 
See Automobile for illustration of the first 
Haynes car. e.u.g. 

HAY-PAUNCEFOTE, pawns 'foot, TREATY, 
an agreement between Great Britain and the 
United States, abrogating the Clayton-Bulwer 
Treaty (which see), and defining the latter 
country’s policy regarding a canal to be built 
across the isthmus connecting North and South 
America. It was drawn up by John Hay, Sec- 
retary of State, and Sir Julian Pauncefote, 
English ambassador, November 18, 1901, and 
provided that such a canal should be construct- 
ed by, or under the direction of, the United 
States; that no nation was to be asked to 
guarantee neutrality; and that in war times 
the United States was to be given undefined 
rights of control, including the closing of the 
canal, and the erection of forts commanding 
the canal and adjoining waters. Further- 
more, all nations were to enjoy equal rights 
and benefits from the canal, and any change 
in the sovereignty of the territory through 
which it extended was not to influence the 
principles of neutrality. 

Therefore, when Congress passed the Panama 
Canal Act in 1912, which provided that Ameri- 
can vessels engaged in domestic commerce 
should be free from the tolls paid by other 
boats, Great Britain objected, saying that it 
violated the provision for equal rights to all 
nations, and suggested that the question be 
settled by arbitration. No action was taken on 
the latter point, but in 1914, in spite of great 
opposition in Congress, a bill was passed re- 
pealing the disputed provision of the Panama 
Canal Act, for it was President Wilson’s belief 
that the nation’s honor depended upon the 
strict observance of the treaty. See Panama 
Canal (Canal Tolls). 

HAY RIVER. See illustration, Alexandra 
Falls, on page 1125. 

HAYS, Charles Melville (1856-1912), an 
American citizen who became a great Canadian 
railway executive. lie was born in Rock 
Island, 111 ., but from his long connection with 
the Grand Trunk Railway, was always re- 
garded as a Canadian. He began railroading 
when he was seventeen, and rose rapidly, 
becoming general manager of the Wabash 
Railway when he was only thirty years old. In 
1897 he accepted the position of general 
manager of the Grand Trunk at Montreal. 
During his four years there, he reorganized the 
Central Vermont Railway Company, a sub- 
sidiary of the Grand Trunk, and double- 
tracked . the line of the Grand Trunk from 
Montreal to Chicago. He became president of 
the Southern Pacific in 1901, but the same year 
was recalled to Montreal to become second 


vice-president and general manager of the 
Grand Trunk. Largely due to his efforts, the 
Grand Trunk Pacific Railway Company, of 
'which he was president, was organized. On 
January 1, 1910, he became president of the 
Grand Trunk Railway Company. While re- 
turning from a trip to England, where he had 
made arrangements with the directors for 
further expansion, he perished in the Titanic 
disaster, on April 15, 1912. 

^ HAYS, WillH. (1879- ). Because of the 

size and importance of the motion-picture 
industry and the influence of the pictures on 
the public taste, particularly of young people, 
a sentiment began to manifest itself shortly 
after the World War for some sort of public 
regulation. Before this assumed definite form, 
the leading producers created an organization 
and selected a director who should exercise 
general supervision over the content and treat- 
ment of all picture material. This director was 
Will H. Hays, lawyer and politician of Indiana, 
who at that time (1922) was serving as Post- 
master-General in the cabinet of President 
Harding (see Moving Pictures). 

Mr. Hays was born at Sullivan, Ind., and was 
graduated at Wabash College in 1900. He 
entered at once upon the practice of law and 
took an active interest in public affairs. He 
was chairman of the Indiana Republican Com- 
mittee, 1914-1918; chairman of the Indiana 
State Council of Defense, 1917-1918; and 
chairman of the National Republican Com- 
mittee, 1918-1921, In 1921 he was appointed 
Postmaster-General, but resigned, a year later, 
to accept the presidency of Motion Picture 
Producers and Distributors of America, Inc. 

Mr. Hays is a prominent participant in 
social and religious work. lie is director or 
trustee in many organizations whose object is 
social welfare, such as the Boy Scouts, Salva- 
tion Army, American Red Cross, Institute for 
Crippled and Disabled Men, National In- 
stitute of Social Science, and the Academy of 
Political Science. 

In 1923 he was made chairman of the lay- 
men’s committee of the Presbyterian Board of 
Ministerial Relief and Sustentation, and 
largely aided in creating an adequate fund for 
that organization. 

He is a member of numerous social clubs and 
holds a colonel’s commission in the Reserve 
Corps. 

HAYSTACK MOUNTAIN. See Adiron- 
dack Mountains. 

HAZARDS, a golf term. See Gole. 

HAZE, the accumulation of extremely mi- 
nute particles in the air which are individually 
invisible, but which, collectively, produce a 
fogginess of the atmosphere. Unlike fog, haze 
is often observed when the lower air is unusu- 
ally dry. 'When the upper air is in the first 
stage of cloudiness, the particles comprising 
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haze are usually small drops of water, mixed 
with smoke or dust. This is termed water 
haze, and appears gray in reflected light. 
Extensive forest fires cause a smoke haze, which 
is dense blue in color and which travels many 
miles from the scene of the fire; sometimes 
the smoke from a great forest fire will darken 
the atmosphere perceptibly 500 miles dis- 
tant. Volcanic eruptions also throw a fine 
dust into the air, producing coloration of the 
atmosphere which is observed for great 
distances. Haze is frequently observed 
during the autumn months, and makes an 
effective background for the changing foli- 
age. See Indian Summer; Dust, Atmos- 
pheric. R.H.W. 

HAZEL, ha r z’l , the tree or shrub which pro- 
duces the nut called the filbert . Most of the 
cultivated varieties are grown in Europe. The 

best nuts come 
from Spain, but 
North America 
has two species 
of its own, which 
are widely dis- 
tribute d over 
the woodland. 
In the spring, 
when many trees 
are showing 
beautiful flow- 
ers, the hazel is 
not conspicuous, 
for its flowers 


THE HAZEL NUT 

Leaves and growing nut, in midsummer. At right 
(a), the ripened nut, after frost opens the bur. 

are modest catkins; but in autumn, when the 
pointed, scallopy leaves turn a rich yellow, the 
hazel would be sadly missed from the woods. 
Nowhere do these trees grow very large, and 
the wood is of little value to the cabinet- 
maker; but baskets, crates, whip handles, hoops, 
and such articles are made from the strong, 
flexible rods. 

From time immemorial, it has been thought 
that a forked hazel twig possesses marvelous 
powers. Biblical writers, ancient Roman 
writers, and writers in all countries of Europe 
since those early days have mentioned the use of 
hazel rods as a means of determining the pres- 
ence of precious minerals or water below the 
earth’s surface, and in many rural communi- 


ties the old belief still persists. It is the real 
hazel which is used for this purpose in England, 
but in North America a different shrub has been 
christened witch-hazel (which see) because of its 
supposed magic powers. 

The nuts from the American hazels, which 
grow wild, have no especial value, save as they 
delight the children on crisp autumn days, but 
there is a large commerce in the cultivated 
nuts of Europe, Hazel nuts yield a val- 
uable oil, much used by perfumers and by 
painters. b.M.d. 

Scientific Names. The hazels belong to the birch 
family, Betulaceae . They constitute the genus Cory - 
Ins. The common hazel of Europe is C. avellana. 

HAZEN, William B. See Signal Corps. 

HAZING, the infliction by upper-class college 
students of severe “practical jokes” upon under 
classmen, which often involve bodily harm. 
The term also includes any humiliating 
action entailing the abandonment of self- 
respect and dignity, performed by a person 
through fear or threat. The excuse for hazing 
in colleges is that it “restrains the ambitions 
of new students which would otherwise render 
college life intolerable to the older under- 
graduates.” The hazed one’s consolation is the 
prospect of inflicting similar indignities on 
others when he himself is an upper classman. 

Hazing has resulted disastrously in many 
instances; students have died from the effects 
of the pranks played upon them, and some 
cases of insanity have developed from fright 
experienced by the victims. School officials, 
within recent years, have placed heavy penal- 
ties, usually expulsion, upon participants. The 
practice has been entirely abandoned in almost 
all colleges and universities. In the military 
and naval schools of 
practically all govern- 
ments, hazing is for- 
bidden, and very 
severe penalties are 
imposed for violation 
of the rule. 

HAZLETON, Pa. 

See Pennsylvania 
(back of map). 

HAZLITT, Wil- 
liam (1778-1830), one 
of the greatest of 
English essayists and 
critics. He wrote of 
nature and of art and 
the characters of 
men; as a critic of the 
drama, few equaled 
him. He was one of the most successful con- 
troversialists and a master of epigram and 
sarcasm. Bom at Maidstone, he started out to 
study for the ministry, but abandoned this for 
portrait-painting. Then he turned his at- 
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tention to literature, his first publication of 
importance being an Essay on the Principles of 
Human Action. 

Representative Works. Hazlitt’s Round Table , a 
series of essays on literature, men, and manners; his 
View of the Contemporary English Stage) his Lectures 
on the Roots, The English Comic' Writers , and The 
Dramatic Literature of the Age of Elizabeth ; his Char- 
acters of Shakespeare's Plays and Table Talk sustain 
his reputation in the field of English letters. His 
autobiographical essaj^s, however, are perhaps the 
most delightful of all his works; they exhibit a quiet 
humor and leisurely style. 

HEAD. ^ The head is the seat of the brain 
and the chief organs of special sense — the eyes, 
ears, nose, mouth, and tongue. It is the most 



(1) Occipital 

(2) Temporal 

(3) Parietal 

(4) Sphenoid 

(5) Frontal 

(6) Malar 


BONES OP THE HEAD 

(7) Nasal 

(8) Ethmoid 

(9) Lachrymal 

(10) Superior Maxillary 
(ix) Inferior Maxillary 
(12) Zygomatic Arch 


important part of the body. We often speak 
of the head as the mind. When we say that a 
man has a good head, we mean that he has a 
strong mind. The effect on the brain of an in- 
jury to the head is one of the evidences of the 
relationship between mind and body. A blow 
on the head, for example, by causing pressure 
on the brain, may produce impairment of the 
mind or even permanent insanity. 

The chief parts of the head are the cranium, 
formed by the skull, and the face. The skull 
is formed by the union of eight bones, the 
frontal, two temporal, two parietal, the occipi- 
tal, the sphenoid, and the ethnoid. The skull 
encloses and protects the brain, and its bones 
are formed of three layers — an outer and an 
inner layer, both hard and compact, and be- 
tween these a porous layer which aids in pro- 


tecting the brain from shocks in case of a fall or 
a blow. 

The occipital bone rests upon the upper 
vertebra, with which it forms a joint that 
enables the head to turn in any direction. The 
greater part of the weight is in front of this 
point of support, and the head is held in an 
erect position by the muscles of the neck. If 
one falls asleep when in a sitting position, those 
muscles relax and the head falls forward. This 
is the explanation of the reason why a person 
nods when he is sleepy. 

Other Meanings. The term head is often used to 
denote rank. We speak of one as being at the head of 
his class or at the head of a column. The term is also 
used to indicate leadership, as in the expressions, 
“the head of the house/’ or “the head man.” k.a.e. 


Related Subjects. The reader is 
umes to the following articles: 

referred in 

Brain 

Mouth 

Ear 

Nose 

Eye 

Skeleton 

Face 

Tongue 


HEADACHE, an uncomfortable sensation, 
usually an aching but not a definite pain, lo- 
cated in the head. Associated with it there may 
be aching in the eyes, vertigo, dizziness, and 
nausea. 

Headache is classed as a minor malady. Of 
itself it is not serious in the sense that it en- 
dangers life. In spite of this fact, it is one of 
the most important disorders to which man- 
kind is subject. It ranks with the common 
cold as one of the two great causes of human 
misery and incapacity. Great battles have been 
lost and the course of empires changed, because 
at the moment when there was need for wise 
decision, the supreme authority was incapaci- 
tated by a headache. 

The disorder has always afflicted man. 
Skulls of prehistoric peoples with trephine 
holes in them have been found. These holes 
through the bone were ground with stone 
implements, in order to let the evil spirits escape 
and in that way cure headaches. 

There are many kinds of headaches and many 
causes of them. Migraine, known as sick 
headache, generally comes in periodic attacks. 
The attacks last from one to three days. They 
are characterized by nausea, sometimes by 
vomiting, sensitiveness to light, dizziness, and 
throbbing headache. Migraine affects women 
more often than men. It begins, as a rule, 
during late adolescence, and the attacks recur 
periodically until about the age of fifty, when 
they cease spontaneously. 

Constipation headaches are generally cured 
by an enema and by watery purgatives. A 
light diet during the headache is advised. 
Eyestrain headaches result from wearing 
glasses that do not fit or from not wearing 
needed glasses, from working in glare or in 
a poor light, and from prolonged work that 
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strains the eyes. Headaches due to eyestrain 
are relieved by wearing properly fitted glasses 
or by otherwise relieving the strain. 

Fatigue headaches result from overwork. 
The remedy is sleep and rest. Headache may 
result from hunger, or from acidosis due to 
eating a breakfast of tea and toast. Hunger 
headaches and acidosis headaches of the type 
mentioned are relieved by eating, say, a glass 
of milk and grapefruit, or a bowl of soup, or 
taking a cup of tea or coffee. 

While one can get relief from headaches by 
taldng a dose or two of aspirin, salicylic acid, 
phenacetin, antifibrin, or some other synthetic 
remedy, the plan is not to be commended. ^ A 
search should be made to find the habit which 
is at fault, and to remedy it. In some instances, 
the fact that a given remedy has brought re- 
lief points to the cause. When aspirin or 
salicylic acid gives relief, the headache is of 
a rheumatic t}Hpe. 

Headaches are often symptoms of disease. 
For instance, the headache of the first stage of 
smallpox is very severe. Headache is severe in 
malarial fever and far less so in typhoid. Head- 
ache is symptomatic of meningitis. It may be 
a symptom of sinus infection, formerly called 
catarrh. It is present in the severer forms of 
high blood pressure and Bright’s disease. 

A tendency to headache coming on after 
fifty years of age suggests one or the other of 
these two diseases. Therefore the cause of 
headaches should always be investigated. The 
free use of headache cures induces the habit 
through provoking repetitions of the head- 
ache. W.A.E. 

[The diseases enumerated in this article are all described 
in their alphabetical positions in these volumes.] 

HEADER, a form of harvester. See Reap- 
ing Machine. 

HEALTH, helth. In one of the Fables of 
an English poet, John Gay, may be read these 
lines: 

Nor love, nor honor, wealth nor power, 

Can give the heart a cheerful hour 
When health is lost. Be timely wise; 

With health all taste of pleasure flies. 


Health Habits. The reader is also referred to the index 
following that article, and to the lists following the articles 
Anatomy; Disease, Food. 

HEALTH, Bill of. See Bill of Health. 

HEALTH, Board of. See Board of 
Health. 

HEALTH, Public. See Antiseptics; Hy- 
giene (Public Hygiene); Epidemic; Quaran- 
tine; Inoculation; Sanitary Science; Sew- 
age and Sewerage; Board of Health; 
Bill of Health. 

HEALTH HABITS. Many of the physical 
difficulties of the school child are caused by 
the wrong sort of habits. Habit formation is 
the basis of character, and in much the same 
way is also the basis of health. When bad 
health habits are formed early in life, it is a 
very difficult matter to break them later, for 
they become an almost unconscious part of 
daily life (see, in this connection, Habits in 
Childhood, Troublesome). On the other 
hand, sound health habits should be largely a 
matter of automatic action on our part. But 
good health habits can be acquired only through 
definite conscious action at first, and such ac- 
tion must be based on accurate knowledge. 
With this in view, let us consider how to form 
successfully the essential habits of health. 

Health-Habit Formation. But comparatively 
few people enjoy good health most of the 
time. Professor Irving Fisher of Yale Uni- 
versity has shown that at least one and one- 
half billion dollars are lost every year through 
the waste of preventable diseases, to say noth- 
ing of lost happiness and permanently re- 
duced vigor. Much of this sickness is caused 
by the neglect in early life of sensible health- 
habit formation. * 

The formation of health habits is fairly easy 
when begun early, and includes comparatively 
few simple principles. For our present purpose, 
we may state the following as the most essen- 
tial health habits: 

Food habits. 

Sleep habits. 

Mental habits. 

Exercise habits. 

Recreation habits. 


Certainly the poet did not overestimate the Food Habits. While a whole volume might 
worth of one of the greatest blessings mortals • be written on food habits, yet the general prin- 
can enjoy — health, which is the condition of ciples of proper food, including correct eating, 

physical well-being. . The healthy person is one are rather simple and may be briefly stated, 

whose bodily functions are being performed First, food must be clean . By this we mean 
easily and without pain. The physician says not only free from unwholesome foreign mat- 

that anyone who sleeps well, and who can digest ter, but more particularly, free from parasites 

his food while satisfying a hearty appetite, may and germs of disease. 

be considered in a good state of health. # Under We must form the habit of demanding 
modern conditions, very few persons enjoy per- wholesome food; for example, meats free from 

feet health, but the observance of a few simple tuberculosis germs and certain animal and 

rules helps to keep one reasonably well. vegetable parasites; milk from tuberculin- 

Reiated Subjects, standardized directions for securing tested cattle, and handled in a sanitary manner 

and maintaining good health are given in the article from the time of milking to the time of COH- 
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sumption; bakery goods from clean, sanitary 
bakeries, where not only the bakery itself, but 
all the employees, are clean and free from in- 
fection; vegetables and fruit from clean soil 
unpolluted with sewage, fertilizer, or infected 
water used in irrigation; the avoidance of 
water and ice from a polluted source, such as 
a sewage-infected river, lake, or well. 

Every year thousands of infants are made 
sick from infected milk, and many of these 
die; every year thousands of children and 
adults suffer or die from infected water, ice, 
meat, vegetables, and other foods; yet the prin- 
ciples of avoiding infection through food are 
extremely simple. Such principles should be- 
come a part of our daily habits. Not only must 
food be clean and sanitary, but selected with 
reason in regard to quality, quantity, prepara- 
tion, and variety. 

Many people eat too much protein, which is 
found principally in lean meat, eggs, cheese, 
peas, beans, and lentils. Professor Chittenden 
of Yale has demonstrated that a high-protein 
diet is always harmful, while a low-protein diet 
reduces intestinal putrefaction, prevents undue 
fatigue, and increases endurance and general 
efficiency. But, in spite of this knowledge, too 
many menus contain an excess of protein food. 

An excess of any one food element produces 
trouble. Many people suffer from 1 ‘starch indi- 
gestion” because of the use of too much starchy 
food, such as cereals, bread, and potatoes. 
Some people suffer from the lack of sufficient 
water, of which the average person requires at 
least six glasses per day . Others eat much too 
sparingly of green vegetables and fresh fruits. 
Excessive use of coffee or tea is also undesirable. 

Sleep Habits. Next in importance to food 
comes sleep. Sleep is a building-up process 
in which the waste of the day is repaired and 
energy stored up for future use. 

Too little sleep results not only in conscious 
discomfort, but in greatly reduced efficiency. 
Attention has been called to the effect of loss of 
sleep on important organs, such as the thyroid, 
liver, and adrenal glands, and upon the cells of 
the brain. Long periods of loss of sleep or con- 
tinued short periods produce permanent effects 
on our tissues, which rest never entirely ef- 
faces. Regular and sufficient hours of sleep 
should become fixed habits with everyone. 
Under stress and strain of emergencies, such 
habits will then stand us in good stead, for 
reserve energy will have been stored up, on 
which we can draw for some time without 
serious, if any, damage. 

Most adults require eight hours of sleep. 
Children from six to ten years old require 
from ten to twelve hours. Older children 
usually need about ten hours. Of course 
the hours of sleep required depend largely upon 
the amount of energy used up in work, play, 
stress and strain of the day, and on natural 


resistance; consequently, there will be many 
exceptions to any general rule. 

Mental Habits. Nothing is more important 
in life than the formation of good mental hab- 
its. Very few people understand that there is 
any direct relation between mental habits and 
health, but, as a matter of fact, every thought, 
every emotion, every nervous impulse, directly 
affects the health of the whole body. Certain 
studies of anger, fear, mental exhaustion, 
worry, grief, hatred, and other emotions 
demonstrate that definite damage is done to 
such organs as the thyroid gland, the ad- 
renals, the liver, and the brain, and that a 
number of diseases, as Bright’s disease, neu- 
rasthenia, and apoplexy, may easily result. 

Aside from any moral question involved, the 
control of the emotions is one of the most 
important matters that can concern us in life, 
for emotional uncontrol often leads directly to 
physical injury. Just as some diseases are at 
present quite out of our own control, so some 
emotions, such as grief, for example, are often 
unavoidable, but the greatest amount of con- 
trol possible is in the highest sense desirable. 

Emotional debauches are just as bad as any 
other kind of debauches. 

Habits of cheerfulness, punctuality, and pru- 
dence must be formed in early life, if they 
are ever to be of much value to us. Moral 
habits of every kind formed at this period 
nearly always stay with us throughout life 
(see Mental Conflict, a Cause of Miscon- 
duct). 

Exercise. Habit formation in exercise is fully 
as important as any other health habit. 
While it should be fairly evident that exercise 
increases bodily vigor by stimulating the circu- 
lation of blood to the various organs and tissues, 
removing waste products and repairing waste, 
it is not ordinarily recognized that physical 
training is also mental training. 

Physical activity develops and coordinates 
the brain and muscular system. “In this way 
the great motor functions are organized in the 
brain and become a part of the physical basis 
of mind.” Dr. James H. McBride has well 
expressed the value of physical strength in the 
following words: 

The strong, confident person who has strength to 
spare, reserves of energy, does his work easily and 
without friction. Half the timidities and indecisions 
of men are chargeable less to lack of ability than to 
lack of the physical vigor, the quantity of energy, 
which is the driving power of character, In all the 
contests of life, an important element in success is the 
ability to endure prolonged stress, to have the reserve 
energy that can be drawn upon and utilized as a 
driving force. This power is not alone necessary in the 
emergencies, the “short hauls’ J of life, but also in the 
long hauls that spread the strain through greater 
periods. Many of the failures of life are due as much 
to lack of ability to meet prolonged stress as to lack of 
experience or intelligence, Men of moderate ability 
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but with great powers of endurance often succeed, 
while men of greater talent fail for lack of the ability 
to endure strain 

The man with a weak body and without the self- 
confidence that surplus energy gives is liable to be of 
uncertain judgment. Such a man, m the presence of a 
problem requiring quick decision, doubts and hesi- 
tates and stands shivering on the brink of action while 
hastening opportunities pass him by 

Much of the loose thinking of our time is un- 
doubtedly due to poor educational drill. In fact, the 
failure of the schools to teach pupils how to apply the 
mind and how to think is one of their common re- 
proaches Inability to use the mind effectively is also 
frequently due to a lack of vigor and physical 
stamina. A person with poor digestion, or under- 
developed body, or weak circulation, has of necessity 
a badly nourished brain Such a brain, unless it be- 
longs to a genius, will do poor thinking. 

The mentally trained person who is also physically 
strong has the combination that puts his powers at 
easy command. He can be joyously busy doing the 
impossible because the doing of it has been made 
easy by training. 

How much native power there is in all of us that 
for want of proper training or sympathetic encourage- 
ment never comes to maturity! How many of the 
finer qualities of character that, for want of a kindlier 
climate of cheerful companionship and wise direction, 
failed to mature, and now lie dead in us! Very many 
people are only partly alive. A large part, and, in 
some, the best part, is dead. The capacity they show 
is probably only a small share of a fine inheritance 
which, not knowing how to use, they allowed to die. 

We have an instinctive liking for people who are 
strong and healthy. They appeal to us by their 
robustness and their confident display of energy. We 
do not now need the big muscles that were once 
necessary in wielding spear and battleax. We need, 
however, as much as the race ever needed, well-de- 
veloped bodies and habits of health. 

Exercise to be of much value must be en- 
joyed, so every person must select for his par- 
ticular exercises those which he likes best and 
which are available. Exercise, in a word, should 
be largely a matter of play, but play of an 
organized, purposeful character. Once this con- 
ception of exercise is understood and put into 
effect as a habit of life, the individual greatly 
reinforces his possibilities for health, happiness, 
and life expectancy. 

Recreation. Recreation is always play in 
some form, and- play continues to perform an 
important function in our lives from earliest 
childhood until old age. When we stop play- 
ing, we practically stop living. Play is our 
opportunity for self-expression, and only the 
sick or feeble-minded fail to exercise this in- 
stinct in one form or another. The better we 
play, the better we live. 

Play is at first preparation for life, and later 
continues throughout normal life as a pro- 
gressive preparation. “Play,” says Professor 
Seashore, “fits for the larger life to the extent 
that the individual retains plasticity and inter- 
est in growth. So long as one is alive, there is 
ever something to learn. There are visions 


to be seen, inspirations to be received, ideals 
to be set aglow, sympathies to be cultivated, 
emotions to be refined, dreams of achievement 
to be enjoyed, riddles of life to be solved by 
the proof of experience. ’ ’ 

Without play little of this would be possible, 
for enjoyment would cease and the possibilities 
for adaptation to the more serious things of 
life would become quite difficult. Many 
people play without realizing it. Music, art, po- 
etry, achievements of various kinds, anything 
which brings new impressions and associa- 
tions, may serve as play. When we stop play- 
ing, we grow stale, and become meiitally fixed . 
Serious achievement then becomes practically 
impossible. Play is a social instinct , and with- 
out it, common fellowship with others is lost. 
The most alert minds most enjoy and profit by 
play. The dull and feeble-minded play little 
or not at all. 

The modem methods of education of chil- 
dren are based largely on the play instinct, and 
there is no reason why such natural methods 
should not be utilized throughout all education. 
As a matter of fact, those who succeed best in 
this world are those who discover a work which 
for them is largely play. Any activity which 
is constantly difficult and irksome is never 
rewarded with any great results. We succeed 
best in those things we like best, and which to 
us are in some degree forms of play. 

The truly great lawyer, doctor, minister, 
musician, explorer, merchant, or investigator, 
all find play in their business or profession, 
whether they are conscious of it or not. The 
only reason why some people who are not well 
suited to their daily work succeed at all is 
that they discover some form of regular play 
or avocation outside of their daily occupation. 
This we usually call a “fad,” but cultivation of 
fads, while valuable and desirable for most 
people, would be less necessary if work could 
be regarded as a stimulating form of play. 

Through exercise and some forms of play 
many good habits may be formed; correct 
postures may be acquired; fairness in judgment 
of others, skill, exactness, courage, enthusiasm, 
grace, and a host of useful qualities, become an 
essential part of our characters. The one who 
has learned the simple principles of health 
habits is well prepared to play the game of life. 


Related Subjects. The reader is referred in these vol- 


umes to the following articles: 
Athletics 
Baby 

Bacteria and Bacteriology 
Baths and Bathing 
Board of Health 
Breath and Breathing 
Piet 

Digestion 

Disease 

Education 

Fatigue 

Food 


Games and Plays 
Habit 

Heating and Ventilation 

Hygiene 

Life Extension 

Mastication 

Mental Handicaps 

Nutrition 

Physical Culture 

Proteins 

Sleep 

Vitamins 
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HEALTH-INSURANCE ACT. See Old- 
Age Pensions. 

HEARING, Process of. See Ear (How 
W e Hear). 

HEARN, hum, Laecadio (1850-1904), a 
writer of exotic, richly colored essays, and a 
sympathetic interpreter of Japanese life and 
art. The career of Lafcadio Hearn holds ab- 
sorbing interest for the reader who has been 
captivated by his delicately polished style and 
the charm and originality of his writings. He 
was the son of an Irish officer and a Greek 
woman, the two having met during the English 
occupation of the Ionian Islands. On one of 
these islands, Leucadia, the boy was born. He 
himself adopted the name Lafcadio, taking it 
from the name of the isle of his birth, which was 
pronounced Lefcadia , Though reared in the 
Roman Catholic faith, he turned against all 
religion because of an unhappy boyhood spent 
in the home of a puritanical Welsh grandaunt. 
A natural rebel, the boy had the misfortune to 
lose the sight of one eye in an accident, and 
this increased his unhappiness. His other eye 
was naturally weak, and the added strain to 
which it was subjected caused the eyeball to 
bulge until his appearance was a cause of dis- 
comfort to him for the rest of his life. In his 
later years, he was almost, if not entirely, 
blind. 

At the age of nineteen, the youth was forced 
to earn his own living. Emigrating to America, 
he became a newspaper reporter. At first he 
lived wretchedly, but while working for the 
New Orleans Times Democrat, he created a 
sensation in journalistic circles by writing a 
particularly gruesome description of a half- 
burned corpse that had been found in a 
furnace. Though Hearn did not see the body 
himself, he described it with a vividness that has 
made his sketch a marked piece of reportorial 
writing to this day. His editor, recognizing his 
genius, sent him to the West Indies, and here, 
for two years, he served as a correspondent. 

In 1891 Hearn journeyed to Japan. In his 
business and his personal relations, he was very 
erratic, and a projected commission as news- 
paper correspondent did not materialize. He, 
however, was so charmed by the life and people 
of Japan that he made that country his home, 
married a Japanese woman, adopted the Bud- 
dhist faith, and became professor of English lit- 
erature at the Imperial University at Tokyo. 
His best work was done during this period of 
his life; as an interpreter of Japanese mysticism, 
culture, and philosophy, he has no equal. 
Hearn's extraordinary literary gifts, his pecu- 
liar temperament, and his bohemian views of 
life make his several biographies most interest- 
ing reading. 

His Writings. Representative of his earlier works 
are Chita ; Tivo "Years' in the French West Indies; and 
Youma, the Story 0/ a W est Indian Slave* His J apanese 


stories and essays are published under numerous 
titles, including Glimpses of Unfamiliar Japan, Rever- 
ies and Studies in New Japan , Gleanings in Buddha 
Fields , A Japanese Miscellany , Exotics and Retrospec- 
tions , and Japan, an Attempt at Interpretation. 

* HEARNE, Samuel (1745-1792), a Cana- 
dian explorer and trader, for many years 
an employee of the Hudson’s Bay Company, 
whose advance from the shores of Hudson Bay 
into the great interior is generally credited to 
him. He was stationed at Fort Prince of 
Wales, at the mouth of the Churchill River. 
When, in 1 769, the company decided to investi- 
gate stories told by Indian traders, it chose 
Hearne to lead an exploring party. His orders 
were to go as far as 70° north latitude, to smoke 
the calumet of peace with the Indians, to take 
astronomical observations, to reach this “river 
abounding with copper and animals of the fur 
kind,” and, finally, to determine the existence 
or non-existence of the Northwest Passage. 
After two unsuccessful starts, Hearne reached 
the mouth of the Coppermine River in July, 
1771, and by June, 1772, was again at Fort 
Prince of Wales. Considering the difficulties of 
the country through which the expedition 
passed, Hearne’s achievement was notable, and 
it was important because it established friendly 
relations with the Indians from the shores of 
Hudson Bay to Lake Athabaska. g.h.l. 

HEARST, Phoebe Apperson (1842-1919), 
an American woman of great wealth, who has 
contributed generously to many educational 
projects. She married Senator George Hearst, 
mining capitalist, in 1862, and has one son, 
William Randolph Hearst, newspaper pub- 
lisher. At Lead, S. D., and Anaconda, Mont., 
near where the Hearst mines were located, she 
established kindergartens and built and main- 
tained libraries. Her philanthropies include 
kindergarten classes, supported for several 
years in San Francisco, and a training class 
for kindergarten teachers and the National 
Cathedral (Episcopal) School, both in Wash- 
ington, D. C. 

Mrs. Hearst made possible a permanent 
plan for the development of the campus and 
buildings of the University of California. She 
sponsored an architectural competition (1898- 
1899), and gave the Hearst Memorial Mining 
Building, built in memory of her husband. 
For many years, Mrs. Hearst was a regent of 
the University of California. See California 
(Education: University of California); Hearst, 
William Randolph. 

HEARST, William Randolph (1863- ), 

an American newspaper-owner, editor, and 
politician, and one of the best-known publishers 
in the world. He is the only son of former 
United States Senator George Hearst of Cali- 
fornia, a “Forty-niner,” as the gold-seekers of 
1849 were called, and one of the “bonanza 
kings” of California, The son was educated 
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at Harvard University, where he became in- 
terested in college newspaper work; before his 
graduation, he was editor in chief of the Har- 
vard Lampoon . 

Given his choice of his father’s many hold- 
ings, he chose a newspaper in San Francisco, 
which the family had acquired for political 
reasons. This paper, the Examiner , became a 
financial success after many thousands of dollars 
were spent; then Hearst’s ambitions turned 
toward New York. He bought the morning 
Journal , and made 
that paper profita- 
ble in a short space 
of time. A year later 
he founded the Eve- 
ning Journal, and re- 
named the morning 
paper the American . 

He later started the 
Chicago American 
(evening) , the Chi- 
cago Examiner (morn- 
ing), the latter now 
the Herald and Exam- 
iner, and within a few 
years acquired daily 
papers in Boston, 

Washington* Atlanta, 

Baltimore, Syracuse, 

Rochester, Albany, 

Pittsburgh, Detroit, 

Milwaukee, Seattle, Los Angeles, Oakland, and 
San Antonio. Besides these newspapers, he 
publishes several magazines, of which the most 
important are Hearst’ s International- Cosmopol- 
itan, Harper’s Bazar, Motor, American Weekly, 
and Good Housekeeping . 

Hearst was elected to Congress for two terms 
(1903-1907) from New York City, was an un- 
successful candidate for the Democratic nomi- 
nation for President of the United States in 
1904, and in 1905 was defeated for the mayor- 
alty of New York City on the municipal- 
ownership ticket. In 1906 he was defeated 
in his ambition to become governor of New 
York, after having been nominated by an 
independent party which he had organized. 
For several years he was also engaged in motion- 
picture production. 

HEART. When the Psalmist sang, “I will 
praise thee with my whole heart,” he meant by 
“heart” the seat of the conscious life. This 
symbolism is common in all languages, and it 
shows that the heart is considered the center of 
the emotional and spiritual nature. 

As an organ, it has an important mechanical 
function. It is the muscular pump by which the 
blood is driven through all parts of the body. It 
is a tireless member, working day and night 
from before birth until the end of life, and 
stopping to rest only between its strokes, 
familiarly called “beats.” The heart of the 


tiny baby beats 120 times a minute, that of 
a child of seven, ninety times, and that of an 
adult, between seventy and eighty times— 
seventy-two being the average. 

It is interesting to estimate the amount of 
work done by this busy machine. At the rate 
of seventy 
strokes a min- 
ute, it beats 
nearly 37,000- 
000 times a year. 

About six ounces 
of blood are 
moved at each 
stroke, making a 
total of eighteen 
pounds a min- 
ute, twelve tons 
a day, and 4,380 
tons a year. The 
work done each 
day by the heart 
corresponds to 
that performed 
by a man of 
average weight 
in running up a 
flight of forty 
steps forty 
times, or in 
climbing a 
mountain 2,500 
feet high. The 
force expended 
by the heart in one hour would raise a man 
weighing 160 pounds seventy- two feet. A 
day’s work of the heart is estimated to be 
equal to that of about seven and one-half 
horse power. 

Description. The heart is a flattened, pear- 
shaped pouch about the size of a closed fist, 
averaging five and one-half inches from base 
to apex and three and one-half inches across 
its broad surface. In men its approximate 
weight is eleven ounces; in women, nine 
ounces. It lies obliquely within the chest, with 
its broader end, or base, in the direction of the 
right shoulder and its apex pointing downward, 
forward, and toward the left. As the lower 
part can be felt beating the more easily, for 
at each stroke the narrow end strikes against 
the wall of the chest, it is commonly believed 
that the heart is on the left side of the body. 
On the contrary, it lies very nearly in the 
middle line. The narrow end can be felt beat- 
ing if the hand is placed between the carti- 
lages of the fifth and sixth ribs to the left of 
the breastbone. The larger end extends along 
the right side of this bone upward to the third 
rib. The whole organ is enclosed in a bag 
of membrane called the pericardium, and is 
nourished by^ blood conveyed to it by the 
coronary arteries. 
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EXTERIOR (FRONT) VIEW 

(a) Superior vena cava 

(b) Right auricle 

( c ) Right ventricle 

( d ) Left ventricle 

( e ) Left auricle 

(/) Pulmonary vein 
Qj) Pulmonary artery 
(k) Aorta 

( i ) Right subclavian artery 

(j) Right carotid artery 

(k) Left carotid artery 
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valve). This valve is so constructed as to 
permit the blood to flow into the ventricle, 
but prevents its flowing backward, acting some- 
thing like double swinging doors which open 
in but one direction. Between the left auricle 
and left ventricle is a similar valve having two 
flaps, and called, because of its resemblance to 
a bishop’s miter, the mitral valve. 

When the right ventricle is filled, its muscles 
contract and squeeze the blood into the pul- 
monary artery , which leads to the lungs. The 
walls of the auricle, at the same time, are 
relaxing and receiving another supply of blood. 
The pressure exerted by these movements 
closes the tricuspid valve and opens three 
valves between the ventricle and the pulmo- 
nary artery. These are called semilunar valves , 
because they are shaped like half-moons, and 
they are also so constructed as to prevent 
the blood from flowing backward. When all 
of that fluid is ex- 


The heart is ingen- 
iously constructed to 
pump two different 
streams of blood at the 
same time, and is divided 
into right and left cavi- 
ties, with no opening 
whatever in the muscular 
partition which runs 
down its center from top 
to bottom. Each of these 
cavities is in turn divided 
into an upper and a lower 
chamber, called, respec- 
tively, right and left 
auricles and right and left 
ventricles. All four cham- 
bers have elastic, muscu- 
lar walls, but those of the 
ventricles are much the 



pelled from the ventri- 
cle, its walls relax and the 
semilunar valves close. 
The blood then flows into 
the lungs, where it goes 
through a purifying proc- 
ess, returning to the left 
auricle through the pul- 
monary veins. 

Now begins the circu- 
lation of the purified 
blood through the left 
side of the heart. From 
the left auricle the blood 
passes into the left ven- 
tricle through the mitral 
valve, and out of the left 
ventricle through another 
set of semilunar valves 
into the largest artery in 


stronger and thicker, be- course of the blood 
cause the latter are the through the heart 
pumping chambers of the heart and do the 
harder work. Furthermore, as the left side 
pumps blood throughout the body, and the 
right side only through the lungs, the walls of 
the left ventricle are three times as thick as 
those of the right ventricle. 

Circulation in the Heart. This section 
should be read with reference to the article 
Blood, where there is a color plate showing the 
circulation of blood through the body. The 
auricles are the receiving chambers of the heart, 
the ventricles the delivery rooms. The blood 
which is to circulate through the lungs enters 
the right auricle through two large veins, the 
venae cavae . From the right auricle it is forced 
by the contraction of the walls of that chamber 
into the right ventricle, passing through an 
opening guarded by a valve consisting of three 
little triangular flaps of membrane ( tricuspid 
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the body, the aorta. This artery, by means of 
its numerous branches, sends the blood to all 
parts of the body; when the circulation is 
completed, it is returned to the right auricle 
to start again on its journey through the 
lungs. It requires only about half a minute 



NAMES OF THE PARTS OF THE HEART 
At left — The left auricle and ventricle opened. A 
part of the left and anterior walls has been removed. 
(a) The two right pulmonary veins cut short; their 
openings are seen within the auricle. ( b ) The cavity 
of the left auricle. The larger cavity, below and to 
the left, is the ventricle, (c) The cut surface of the 
walls of the ventricle seem to become very much 
thinner toward the apex. ( d ) A small part of the 
anterior wall of the left ventricle which has been 
preserved, (e) The mitral valve, which prevents the 
return of the blood from the ventricle to the auricle. 
(J) Showing the interior of the aorta, near its com- 
mencement and above the three segments of its 
semilunar valve, which are hanging loosely together, 
(g) The exterior of the great artery or aorta, (h) The 
root of the pulmonary artery and its semilunar valves. 
(■ i ) The arteries rising from the summit of the aortic 
arch. 

At right — The right auricle and ventricle opened. 
A part of their right and anterior walls has been re- 
moved. ( a ) Superior vena cava. ( b ) Inferior vena 
cava, (c) Hepatic veins cut short, (d) Right auricle. 
(e) Cavity of the right ventricle. (J) Tricuspid valve. 
( g ) Showing the interior of the pulmonary artery, a 
part of the anterior wall of that vessel having been 
removed, and a narrow portion of it preserved at its 
commencement, where the semilunar valves are at- 
tached. (k) The ascending part or sinus of the arch 
of the aorta, (i) The outside of the left ventricle. 

for a drop of blood to make the entire round 
of the circulation. An interesting feature of 
this process is the fact that the two sides of 
the heart, though doing different work, con- 
tract and empty themselves and relax and fill 
at the same time. Therefore only one beat can 
be felt. With each stroke there is a wave of 
swelling in the walls of the arteries throughout 
the body, which can be felt as a distinct beat 
or throbbing in places where the artery lies 
near the surface. See Pulse. 

Sounds of the Heart. Two different sounds 
are made by the heart as it carries on its 
labors. The first, supposed to be caused by 
the vibration of the contracting muscles, is a 


dull, muffled sound which can be imitated by 
pronouncing the syllable lub\ this is followed 
by a shorter and sharper sound — dup — which 
is due to the sudden closing of the semilunar 
valves. The first sound continues during three- 
tenths of the beat, and is followed by a pause 
lasting one-tenth; two-tenths are next taken 
up with the second sound, and then there is a 
pause lasting four-tenths of the beat. If you 
place your ear against the chest of a person, 
over the region of the heart, you can hear 
these sounds distinctly. When the valves are 
diseased and do not work properly, the condi- 
tion is indicated by a sort of blowing sound. 
That is why the physician listens to the sounds 
of the heart when he suspects that these valves 
are out of order, or wishes to ascertain whether 
they are working normally. 

Care of the Heart. If this active pumping 
organ did not possess strong powers of endur- 
ance, it could never endure the strain to which 
it is constantly subjected. The heart works for 
all the other parts of the body; the stomach 
calls for a larger supply of blood to help it 
in digesting the food; the brain cells need 
more blood when we are studying or thinking 
hard; when we engage in active forms of work 
or exercise, the heart must beat faster to pro- 
vide us with the necessary energy. Further- 
more, its nerve cells are very sensitive and 
respond quickly to outside influences. A sud- 
den, unexpected outcry, for instance, makes 
it beat faster; its action is hastened by anger, 
joy, excitement, etc. Thus it is seen that 
there are numerous demands made upon the 
heart every day; for this reason we should 
not overdo in our work or in our play. Out- 
door exercise, if it is kept within the proper 
limits, is excellent for building up the physical 
organism and for strengthening the heart, but 
overindulgence in athletic sports may bring 
on permanent weakness of that life-sustaining 
organ. It is a good rule to stop active exer- 
cise when you begin to feel tired, or when the 
heart begins to beat too violently. 

All kinds of alcoholic liquors have a harmful 
effect on the heart. Long-continued use of 
these beverages may cause a deposit of fatty 
tissue in place of muscular fibers, a condition 
known as “fatty degeneration.” This inter- 
feres with the work of the ventricles and valves 
and may cause death by heart failure. Alcohol 
is a direct poison to the cells of the heart; it 
overstimulates that organ and causes it to beat 
with needless vigor, and it weakens it by im- 
pairing the nutritive qualities of the blood 
which nourishes it. In many states and prov- 
inces, the laws require that pupils in their 
physiology classes be taught the harmful 
effects of strong drink. 

The excessive use of tobacco is also to be 
condemned. A surgeon general of the United 
States army has reported that candidates for 
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West Point who are annually rejected because 
of irregularities of the heart’s action are nearly 
all users of tobacco. In fact, all stimulants, 
including coffee and tea, should be used with 
discretion. 

Disease of the Heart. Heart disease reduces 
the life expectancy of its victims by about one- 
half. Carefully compiled statistics show that 
heart disease is the greatest single cause of 
death in the United States, and that over 200,- 
000 persons succumb to it annually throughout 
the country. It is estimated that from 2,000,- 
000 to 2,500,000 persons living in America are 
suffering from some form of heart disease, 
and that about fifteen out of every thousand 
school children are affected. There is another 
side to the story, however. The investigators 
have found that the heaviest increase in cases 
of fatal heart disease is among persons over 
eighty, that the proportion of cases steadily 
grows less with lower-age groups, and that 
heart disease is decreasing among children 
and young people less than twenty. 

The reasons for these statements are not hard 
to find. Increase in population gives us an 
increasing number of persons who live to reach 
the age of sixty and above. There are more old 
people to die of heart disease than there used 
to be, and they swell the total of fatal cases. 
Furthermore, heart disease is chiefly caused 
by infectious diseases of the body; rheumatism 
and syphilis are the principal offenders, but 
diphtheria, typhoid fever, scarlet fever, and 
some others have their share of the blame. 
These diseases weaken and damage the heart 
by the toxins they produce, and it is tremen- 
dously important, from the standpoint of the 
welfare of the heart, that persons suffering 
from such diseases be under the care of a 
physician from the onset of the disease until 
long after all the symptoms disappear. The 
encouraging factor is the increasing control 
over bacterial diseases that is being achieved 
by the medical profession. Vaccination, serum 
therapy,' quarantine, and better hygiene and 
sanitation are all reducing the menace of germ 
diseases. It follows, then, that in another 
generation there will be far fewer persons to 
succumb to heart failure arising from infec- 
tious diseases, and the statistics will then tell 
another story. 

Some of the special forms of heart disease 
are the following: 

Myocarditis , inflammation of the muscular layer 
of the heart walls. 

Enddcarditis , inflammation of the lining membrane. 

Pericarditis , inflammation of the bag enclosing the 
heart, causing the membrane to become thickened 
and roughened. 

Hypertrophy , enlargement of the walls of the heart, 
sometimes accompanied by fatty degeneration, k.a.e. 

Related Subjects. For supplementary information con- 
cerning the heart and its activities the reader is referred to 
the following articles: 


Angina Pectoris 
Aorta 
Arteries 
Blood 

Blood Pressure 


Capillaries 

Membranes 

Pericardium 

Pulse 

Veins 


HEART RIVER. See North Dakota 
(Rivers and Lakes). 

HEARTSEASE, a flower. See Wallflower. 

HEART SPASM. See Angina Pectoris. 

HEARTWOOD. See Alburnum; Sap 
(M ovement). 

HEAT. Everyone is familiar with the sen- 
sations produced by what are termed heat and 
cold . The study of these so-called “heat- 
effects” and of the laws according to which 
they are produced forms what is known in 
physics as heat , or thermodynamics. 

What Heat Is. Every substance, whether 
solid, liquid, or in the form of gas, consists of 
a great number of small particles called mole - 
cules. These molecules are constantly in mo- 
tion, and heat is the energy of the agitation 
of these molecules. When their motion is 
very rapid, a substance is said to be hot ; 
when it is less rapid, the substance is said to 
be cool or cold . The point at which all molec- 
ular motion would cease is called absolute 
zero, but this is purely theoretical — it is a 
degree of coldness that has never been reached. 
Heat is not the result, nor is it the cause, of 
molecular motion. Heat is the kinetic energy 
of the molecules. 

Where Heat Comes From. (1) Most of the 
energy or heat that is available for use comes 
either directly or indirectly from the sun. All 
plant life and all animal life depend for their 
existence on this great hot ball around which 
our world revolves. If the sun, which is esti- 
mated to have a temperature of about io,ooo° 
F., should cool, all life would be extinguished 
and the earth would become a cold, dead mass 
like the moon. 

(2) Hot springs and volcanoes supply heat, 
and are proofs of the belief that the interior 
of the earth has a very high temperature. 

(3) Electric currents are another source of 
heat. Whenever an electric current passes 
through a substance, its temperature is raised. 
The hottest furnaces in the world are the elec- 
trical furnaces at Niagara Falls; these have a 
temperature of about 7,000° F., or more than 
twice the heat of boiling steel. Flames as hot 
as these cannot be produced in a blast furnace 
because they consume iron containers and tools 
as though they were paper, and reduce fire 
brick to the consistency of putty. 

(4) Such mechanical actions as friction and 
compression produce heat. Water can be heated 
by friction until it boils. A piece of wood may 
be set on fire by friction. Many a hunter or 
trapper has resorted to the device savages 
employ, of obtaining a flame by twirling a 
pointed stick in the hollow of a piece of dry 
wood. A piece of metal may be heated by 
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HOW HEAT IS PRODUCED AND MEASURED 

(1) British thermal unit: the amount of heat required to raise the temperature of one pound of water one degree. 

(2) Heat passes through the skillet handle by conduction. (3) By radiation, heat flows hi all directions* (4) 
It is chemically produced through the reaction of lime and water. (5) The flame (rapid combustion) is the 
best-known source of heat. (6) It is electrically produced through the resistance a wire offers ;to the electric 
current. (7) By convection, hot air rises, and cold air rushes in, thus distributing heat. (8) It is produced^ by 
impact: pounding a solid object causes molecules to become heated. In the illustration the molecules are im- 
measurably enlarged, to give emphasis. 

striking it or by rubbing it against another kilograms one meter will raise the temperature 
surface. Every child has probably heated a of a kilogram of water i° C. Then 778 foot- 

penny by rubbing it on a carpet, or has pounds or 427.5 kilogram-meters of work are 

burned his skin sliding down a rope. equivalent to this amount of heat. Quantity 

The other mechanical means of producing of heat is measured by. British thermal 
heat is by compression , and this is a well-known Units (B.T.U.) in the English system, and by 
heat effect. If a gas is compressed, its tempera- kilogram-calories in the metric. One B.T.U. = 

ture is raised. But here, just as in the heat 778 foot-pounds of work; 1 kilogram-calorie = 

effects produced by friction, work is required 427.5 kilogram-meters of .work, 

to produce heat, and in each case the amount (5) Many chemical actions, such as the com- 

of heat produced depends on the amount of bustion (burning) of substances like carbon 
work done. Scientists have estimated the and oxygen, produce heat. An ordinary flame 
amount of mechanical energy that will produce is the result of the combustion of these two 
a definite amount of heat, and have termed the elements. It is the combustion of carbon and 

numerical relation between work and heat the oxygen that produces the heat of our bodies* 

mechanical equivalent of heat. Carbon is one of the waste products of the 

By careful experiments it has been found body, the result of the breaking-down of 

that the work done in raising a mass of 778 cells which occurs with every movement, 

pounds to a height of one foot will, if converted When this carbon comes in contact with 

into heat, raise the temperature of a pound of the oxygen supplied by the lungs, heat is 

water i° F., and that done in raising 427.5 produced. This is one of the reasons why, 
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if you work very hard and fast, or run rapidly, 
you get warm. 

(6) Changes in the state (solid, liquid, 
gaseous) of a substance, or in the arrangement 
of the molecules of which matter is composed, 
will liberate or absorb heat, depending on the 
direction of the change. When water freezes, 
heat is given off. A tub of water is sometimes 
placed in a conservatory on a night when frost 
is expected, because, as the water freezes, 
it gives up heat energy to the surrounding 
room, or “takes the frost out of the air,” 
as the household doubtless expresses it. 

How Heat Travels. Energy or heat is trans- 
ferred from the molecules of one body to those 
of another in three ways: by convection , by 
conduction , and by radiation. 

Convection . In this process of heat trans- 
ference, the molecules of the body whose tem- 
perature is raised r _ 

move away to other j j 

places in the body, ? 


1SS 


and thus tend to raise |[ hot i 

the temperature of ill S&fc&tl 

the entire body. The 

molecules of solids 1 

cannot move about If \ 

from place to place, p 

so convection is lim- 1 I 

ited to fluids. If a j if I 

vessel of water, or J r v I-Tf I 

any other liquid, is Hr 

placed over a fire, the , 1 

portions of the liquid f 

near the bottom be- I I 

come hot and so ex- 

pand and become j m gBI0*| 

lighter, or less dense ) 

than the rest of the II ' s w< 

liquid. This causes n Iff 

them to move up- 

ward toward the top ' ^ 

of the liquid, and thus principle op the hot- 

the heat is trans- water heater 

ferred. The process When the water in the coils 

of convection is of within the stove Is treated it; 

, . , * becomes less dense — that is, 

great importance, m lighter; this causes a current 
the drafts in chim- within the tank, and eventu- 
neys, ventilation, in all y ab die water in ** be " 
h/f k’r hnt comes heated. This is an 

hot-air, hot water, example of convection, 
and steam-heatmg 

plants, and in the great phenomena of nature, 
such as winds and ocean currents. When a fire 
is started in a fireplace, the air in the chimney 
becomes heated and begins to rise, and the cold 
air pushes in from below, forming the so-called 
draft along the floor and up the chimney. You 
can see why the draft is not very great when 
the fire is being started, and why it increases 
in strength as the fire gets hotter. 

Conduction. In conduction, the separate por- 
tions of matter do not move away bodily, but 
the vibrating molecules hitting against each 


PLE OP THE HOT- 
WATER HEATER 


other pass the energy from one portion to 
another. If a poker has one end in the fire, that 
end becomes hot; that is, the molecules begin 
to move rapidly. In moving rapidly they hit 
against the molecules next to them, and this 
raises the tempera- pgggj mmmm 

ture of the next part, 
and so on down the f ’}§ hot 

poker. One of the 
most interesting ex- 

amples of the power / J . 1 \ ■ '* I 

of metals to conduct — 

, , . ,, r 1 ANOTHER EXAMPLE OF CON- 

heat is the safety duction 

lamp which miners The feet of a stove may 
use (see Safety serve as an example of heat- 
Lamp) ing conduction. The un- 

T , v j* j derside of a stove and the 

It has been found feet become very hot, be- 

by experiment that cause iron is a good con- 
all solids that can ductor of heat. The stove 
^HriVitv must be set on a P la tform 

conduct electricity made of some substance 
are good heat-con- through which heat passes 
ductors (see Elec- less readily, to prevent 
tricity). Silver scorching the floor, 
and gold, copper and iron, steel and aluminum, 
are in this class. Stone, glass, and paper are 
poor conductors. Mercury is the only good con- 
ductor among the liquids. Water is poor, and 
so are ah gases, including air. The asbestos 
coverings on locomotive boilers and steam 
pipes are poor conductors of heat, and are put 
on to prevent its escape. Wool is a poor con- 
ductor, whether in its natural state on a sheep’s 
back or made into garments. That is why 
woolen clothing is warm; in other words, the 

air in the meshes .... , 

keeps the warmth , • 

of the body from ^ ' 

escaping. Air is : 
so poor a conduc- : 
tor that air j j 
spaces are left 
between the walls | 
of refrigerators to 
dispute the pass- L “• 
age of heat. The by radiation 

reason that down Another illustration of heat 
comforters are traveling by radiation is shown 
warm is that the bj the preparation of toast. 

m* r entangled Heat 1S c 1 arne ? from the iire by 
air enrangieu tlie ether waves. 

with the down 

keeps the body heat from escaping. Wood is a 
poor conductor, and that is why it is used for 
handles on pots and pans. 

Radiation. In both of the processes of heat 
transference that have been described, the sub- 
stance heated is in contact with the body that 
heats it. But there must be some other process 
of transference, for we all know that a hot 
stove will heat any object that is near it. We 
know that cloth can be scorched or burned 
without touching the stove. We know that 
the heat from the sun somehow succeeds m 
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reaching the earth. This process is known as 
radiation. Through radiation, heat is trans- 
ferred from one point to another by means of 
waves. These waves can transfer heat across a 
vacuum or from the sun and stars to the earth. 
Scientists have therefore conjectured that 
there must be some medium which fills all 
the spaces, large and small, in the universe. 
This supposed medium is called ether (see 
Ether). 

Just as water waves spread out in rings from 
the spot where a stone falls into a pool, so heat 
waves spread in all directions from the vibrating 
molecules of hot bodies; and just as water 
waves break and give up their energy to pebbles 
on the shore of the pond, so the heat waves 
strike and give up their energy to particles of 
matter in their vicinity. Suppose the fire 
in the stove is reduced so that the temperature 
of the stove falls as low as that of your body. 
The stove does not cease to send out heat waves, 
for if we put a piece of ice near the stove, it 
will melt. As a matter of fact, the stove will 
continue to send out heat waves as long as its 
molecules continue to vibrate. It radiates 
heat at all temperatures above absolute zero, 
where all molecular motion ceases, and it 
radiates at a rate that is independent of the 
temperature of surrounding objects. We must 
remember, however, that the stove is ab- 
sorbing heat, too, as the radiations from other 
bodies are falling upon it. If the other bodies 
are hotter than the stove, they are radiating 
faster than the stove, and the stove is therefore 
receiving more than it is giving out. When 
the stove is the hotter, it is radiating more than 
it is absorbing, and its temperature is falling, 
unless a fire supplies heat as fast as the stove 
parts with it. This principle is known as 
Prevosts Theory of Exchanges. 

Heat waves are of the same nature as light 
waves. Both are electromagnetic radiations 
that differ only in wave-length, heat waves 
being longer than light waves (see Light, for 
a more detailed explanation). 

What Heat Does. Among the most familiar 
heat effects are change in volume, change in 
state, and change in molecular arrangement, 
such as melting or boiling. 

(i) Expansion. Most solids and liquids, 
and all gases, expand when heated. Gases 
expand most, liquids much less, and solids 
least, with a given rise in temperature. This is 
the principle underlying the action of an ordi- 
nary thermometer. The glass bulb and stem 
of the thermometer expand, but the mercury 
which fills the bulb and a portion of the stem 
expands much faster than the glass; con- 
sequently, the mercury rises in the stem as the 
temperature goes higher. If the steel rails of a 
railway track are laid during cold weather, a 
space must be left between their ends, so that, 
in summer, when they are heated, there will be 


room for them to expand. Expansion joints 
should always be left in brick and concrete 
roadways. Such joints are frequently filled 
with tar, which is squeezed out when expansion 
occurs. Since aluminum expands much faster 
than cast iron, aluminum automobile pistons 
must be loosely fitted when the engine is 
cold, or they will get so tight they cannot move 
soon after the engine starts, and they will get 
hot. 

Coefficients of Expansion. The increase in 
length of a unit length of a substance when 
heated one degree is the coefficient of linear 
expansion of that substance. The increase in 
volume of a unit volume of a substance when 
heated one degree is the coefficient of volume 
expansion of that substance. Since volume is 
measured by length, breadth, and thickness, 
the coefficient of volume expansion is prac- 
tically three times the linear coefficient. The 
expansion coefficient of all gases is the same; 
namely, for each degree Centigrade the 
temperature rises, the gas increases its volume 
J273 of its volume at the temperature zero 
Centigrade. The coefficient remains constant 
for all temperature ranges; consequently, gas 
(usually air) thermometers are frequently 
used where very accurate temperature measure- 
ments are necessary. 

(2) Heat Changes Solids to Liquids. If ice is 
brought near a flame, instead of getting hotter 
it melts, or changes to water. This process re- 
quires a greater amount of heat in some cases 
than it does in others. Ice is only thirty-two 
degrees “cold,” and Immediately begins to 
melt if surrounded by warmth. Metals also 
become liquid if they are heated to a sufficient 
temperature. Lead does not have a very high 
melting temperature, and can be changed to 
a liquid over a hot gas flame. The melting, 
or fusing, point of lead is only 585 degrees, 
but that of most metals is very high. Platinum 
has such a high fusing point that It can only 
be melted in an electric furnace. 

(3) 11 cat Changes Liquids and Solids to 
Vapor. When liquids are heated to the boiling 
point, they pass into a gaseous condition. There 
are some substances which, when they are 
heated, will pass directly from a solid to a 
gaseous state; camphor, zinc, and snow are 
among them. But while melting cannot begin 
until the temperature of the solid is raised to a 
definite degree, the process of evaporation Is 
going on all the time from the surface of a 
liquid, no matter what its temperature. 
Clothes hung out to dry on a cold day will 
“freeze” dry. A vessel of water in the open 
air will be emptied by evaporation without 
ever reaching the boiling point. 

(4) Beat Produces Light When certain 
substances are raised to a very high temper- 
ature, they give off light as well as heat. The 
example with which most people are familiar 
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is that of some iron object which becomes 
red-hot , or even white-hot , such as a glowing 
coal or a flame. This property of matter has 
been utilized in the Welsbach gas burner, where, 
instead of getting light from the gas flame, 
the light comes from a cone of metal which is 
heated white-hot by the flame. a.l.f. 


Related Subjects. The following articles in these vol- 
umes bear more or less closely on the general subject of 
heat. 


Boiling Point 

Combustion 

Electric Heating 

Electricity 

Energy 

Evaporation 

Expansion 

Fire 


Flame 

Freezing 

Heating and Ventilation 

Molecule 

Steam 

Sun 

Temperature 

Thermometer 


HEAT AS AN ANTISEPTIC. See First 
Aid to the Injured; Antiseptic. 

HEAT EQUATOR. See Isothermal 
Lines. 

HEAT EXHAUSTION, a mild form of 
sunstroke (which see). 

HEAT FEVER. See Sunstroke. 

HEATH, or HEATHER, heth' ur , the name 
of various modest evergreen shrubs common in 
Europe and Africa. The term heath also applies 
to large waste places on which such shrubs 
grow. In this latter connection, the term is 
seldom used in America, where shrubs of 
heather are rare. In recent years, however, 
the hardy Scotch heather has become a popular 
plant and cut flower in American flower shops, 
having been introduced in a few places in the 
Eastern United States. It has low, grayish, 
hairy stalks, broomlike branches, needlelike 
leaves, and spikes of tiny, purple-rose, bell- 
shaped blossoms. This species is common on 
moors and other large tracts in Great Britain 
and continental Europe, and is called ling . 
Heather flowers are rich in honey, and Mary 
Howitt, in Autumn , says: 


their houses. In some places, a liquid made 
from heather is used in tanning leather. Young 
heather shoots are used for forage, and no 
sweeter, softer outdoor bed could be desired 
by the shepherd than one of heather branches. 
Heather contributes greatly to the formation 
of peat bogs, and in that way it is of economic 
value, as well as a thing of beauty in those 
desolate places. See Peat. 

Although true heaths are not common in 
America, many familiar plants represent the 
heath family in that country; among these 
are the cranberry, huckleberry, rhododendron, 
azalea, and trailing arbutus. All are described 
elsewhere in these volumes. For illustration 
of the members of this family, see the article 
Botany, page 883. b.m.d. 

Scientific Names. The botanical name of the heath 
family is Ericaceae. The cross-leaved and fine- 
leaved heaths are, respectively, Erica tetralix and E. 
cinerea . Ling belongs to the genus Calluna, and is 
classed as C. vulgaris. 

HEATHCOAT, John, an inventor of a lace- 
making machine. See England (The Cities: 
Nottingham). 

HEATH HEN. See Grouse. 

HEATING AND VENTILATION. Heat- 
ing is the process of keeping living rooms 
at such a temperature that they may shelter 
human beings in comfort. Ventilation is the 
means by which the same space is supplied 
with fresh air in such measure and by such 
means as shall be conducive to continued 
health. To state it somewhat more pointedly, 
the object of heating is not only to make a 
building or a room warm, but to make it 
healthful; while the object of ventilation is 
to keep it healthful. The principles upon 
which these arts depend are so mutually in- 
volved that they are considered as one sani- 
tary and engineering problem, and will be so 
considered in this article. 


Oh! beautiful those wastes of heath 
Stretching for miles to lure the bee. 

The flowers of either the cross-leaved or the 
jine-leaved heath of the British Isles are the 
heather-bells of Scotch songs and stories, and 
they inspired Scott to write in the Lady of the 
Lake : 

For heath-bell, with her purple bloom, 
Supplied the bonnet and the plume. 

Practical Uses. Most of nearly 400 known 
species of heather are native to Africa, where 
many are remarkable for the size and beauty 
of their blossoms. In European countries the 
heather is used in making brooms and brushes, 
and trailing shoots are woven into baskets. The 
underground rootstocks of a species common in 
France yield the briarwood used for pipes. 
Heather seeds are eaten by many birds. Poor 
people in Scotland use heath ex for thatching 


The Heating Problem 

The human body needs to be kept at a 
temperature of q 8.2° F. in order to sustain 
life processes; it loses heat in a cooler medium, 
the same as any other kind of matter. Food 
in proper chemical proportions creates heat, 
and clothing helps the body to retain it; a 
person can therefore live in comfort in tem- 
peratures considerably below body heat. In 
Northern Europe, people are accustomed to a 
temperature a little below 6o°, while in the 
United States and Canada, about 68° to 75° 
is usually demanded. The thermometer marks 
56° as “temperate/’ and doubtless those people 
who accustom themselves to such a tempera- 
ture are more robust than others who insist 
upon warmer air in their rooms; when the 
thermometer is kept above 78° (summer heat), 
a condition of ill health is likely to result, 
except in cases of old age or invalidism. 
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The tendency of masses of air at different 
degrees of heat and cold is to equalize their 
temperature. Consequently, the air in a room 
artificially heated tends to lose heat until it 
reaches the temperature of the outside air, un- 
less additional warmth is continually supplied. 
The rapidity with which the heated air escapes 
is also an important factor in maintaining the 
temperature. If it escapes freely, the tempera- 
ture of the room is lowered more quickly than 
if it escapes slowly. Heat is lost through win- 
dows; three-fourths of what is lost in that way 
could be saved by double windows. A fire 
creates air currents, and much heat is lost by 
such means before it can affect the tempera- 
ture; some escapes through cracks around 
doors and windows, and more by proper ven- 
tilation. It is the problem of the householder 
to provide sufficient heat to offset these losses 
and maintain an even, healthful temperature; 
when one has done so, he has practically mas- 
tered the science of heating. 

The temperature of a room is raised in 
either of two ways. One method, known as di- 
rect radiation , is the heating of air already in 
the room by means of stoves and fireplaces, 
or by radiators connected with pipes which 
conduct hot water or steam produced in boilers. 



HEATING BY FURNACE 

(a) Furnace, with pipes running to all rooms of the 
building. ( b ) Chimney. ( c ) Cold-air entrance to 
furnace from outside. The arrangement of pipes in 
a system employing steam or hot water is substan- 
tially the same, each pipe running to a coil of pipes 
in a room, such coil being known as a radiator. 

The. other, indirect radiation , consists in bring- 
ing into the room air which has been warmed 
by being passed over a central heated surface, 
such as a coil of steam or hot-water pipes. 

Warm-Air Heating. Commonly used warm- 
air, furnaces provide warmth by means of 
indirect radiation, for the air is first heated by 
circulating between the inner part of the 
furnace, where the fire burns, and the outer 
casing, and is then conveyed through large 


pipes or flues to the various rooms, which are 
provided with metal-covered openings, called 
registers. Warm-air furnaces provide heat and 
considerable ventilation, for a supply of fresh 
air from out-of-doors is being continually 
brought to the furnace through a duct which 
connects with the outer casing. The indirect 
method of heating is the more sanitary of the 
two systems; direct radiation may warm air 
which is already foul, and thus prove a source 
of danger to health. 

The drying tendency of any heating appli- 
ance should always be considered. The air in 
a room cannot be healthful unless it contains 
a certain proportion of moisture, and in homes 
where direct-radiation systems of heating are 
used, it is advisable to place a pan of water 
on a radiator in each room. The air is thus 
supplied with moisture by means of evapora- 
tion. There are on the market patent devices 
which accomplish this end. When the indirect- 
radiation system is employed, the furnaces 
are equipped with evaporating pans, which 
should be kept full of water. 

Hot- Water and Steam Heating. In modern 
buildings where the newest type of heating 
by fuel-oil burners has not been installed, 
steam and hot-water heating plants have 
largely superseded warm-air furnaces. Though 
more expensive to install, each of these systems 
can be operated with more economy of fuel 
than the old type of furnace. They give better 
satisfaction, for they provide heat more uni- 
formly; they are also cleaner, and the central 
heating body is unaffected by the direction or 
violence of the wind. The latter is probably 
the most serious limitation of the hot-air 
furnace. 

The essential parts of the hot-water and 
steam plants are a hot- water heater or steam 
boiler, a furnace, a system of pipes, and radia- 
tors. In the one case, water is circulated 
through the pipes when it has reached a tem- 
perature of 140° F.; steam is circulated under 
pressure at a temperature of 212 0 F. In the 
water system, heat is obtained as soon as the 
water is warmed, while with the steam system 
no heat is available until the water in the 
boiler has developed sufficient steam pressure 
to circulate through the pipes. Hot-water heat, 
however, is not so quickly shut off as steam 
heat. The water system has the advantage of 
operating noiselessly; steam, when first turned 
on, usually makes itself heard. In point of 
cost, a steam plant is less expensive to install 
than the hot-water, but is more expensive to 
operate. 

Oil Heating. Oil burners are now widely 
used, both for business houses and residences* 
The principle involved is the conversion of 
fluid oil to a gas that will bum properly when 
mixed with air. The great advantage of this 
type of heating is the fact that, regardless of 
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INSTALLATION OF OIL HEATING SYSTEM 

(A) Where oil is received, to be stored in tank (B). (C) Air vent. (D) Oil pipe to pump. (E) Overflow 

pipe. (F) Oil pump. (G) Motor for pump. (H) Electric circuit to pump. ^ (J) Oil feed pipe to float cham- 
ber. (K) Oil valve. (L) Fuel feed assembly (float chamber). (M) Mixing chamber for air and gases. 
(N) Blower housing. (O) Blower motor. (P) Regulator, or control motor. (R) Electrical connection box. 
(S) Flue gas conduit. (T) Service wire to burner. (U) Thermostat wire to burner.. (V) Gas pilot connec- 
tion. (W) Master control. (X) Return pipe to boiler. (Y) Steam pipe to radiator. (Z) Thermostat. 
(AA) Public-service electric meter. (BB) Public- service fuse box. (CC) Switch box. (DD) Public-service 

.gas meter. 


the weather, the house is always kept within a 
degree or two of the desired temperature by 
means of an automatic-control device, called a 
thermostat. As soon as any variation in the 
temperature is registered, the thermostat, 
which is set for the exact degree of heat 
desired, immediately makes an electric con- 
tact that starts up or closes down the oil 
burner in the basement. An oil burner may be 
installed in either a hot-air, steam, or hot- 
water plant, and the success depends largely 
upon the efficiency and condition of the 
heating plant. 

Heating the Home by Electricity. An elec- 
trically-heated home, without chimney or coal 
bin, has been for some time a reality. The 
general principle embodies a device similar to 
that of a thermos bottle. In substance, heat 
is stored in a great thermos bottle, or container, 
well insulated, and is at the command of the 
home owner when needed. 

The method consists of heating larger ther- 
mal storage tanks of water, using electric cur- 
rent for the purpose only at night, when it 
can be obtained at the lowest cost; the heat 


stored is released within the home as required. 
The same plan, either in conjunction with the 
home-heating system, or independently, can 
be used to supply the domestic hot-water 
needs. The new system can be installed as a 
hot-air, hot-water, vapor, or double-pipe sys- 
tem. The charging or storage of heat is sub- 
stantially the same in all cases, the only differ- 
ence being in the manner of discharging the 
heat. 

Heat by electricity is not the product of 
combustion, and does not consume oxygen. 
The amount of oxygen in the air, ordinarily 
used to a great extent by coal, oil, gas, or 
wood fires, is therefore left intact, and the 
products of combustion, such as smoke, gasps, 
soot, and ashes, do not exist. Thus, electricity 
is an ideal heating agency. 

Instead of transporting household fuel, in 
many instances thousands of miles, heat or 
power is generated at the power station and 
conveyed to customers in the same way electric 
current is conveyed for lighting homes, heating 
ranges, cooling refrigerators, and operating 
other electric appliances. 
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To the home owner, the safety factor is xhe Ventilating Problem 

perhaps the most important. As there is no 

combustion in the house, there is, consequently, The ventilating problem is a twofold one, 
no danger from ire. The system is noiseless, involving the expulsion of impure air as well 
and all energy purchased is delivered into the as -the admittance of fresh air. Air becomes 
house as heat. It is simply the release of foul in a ^ room containing human beings, 
stored heat, controlled by a thermostat. From because microbes are exhaled in coughing, 
the housewife’s viewpoint, it reduces to a mini- sneezing, and speaking, and dust is dissemi- 
mum the cleaning of drapes and the need of nated from soiled clothes. Much of the foul 
redecorating, for the customary ashes, smoke, air is caused by overheating, it should be 
and soot are entirely eliminated. In addition, known. Unless there is a constant circulation 
there is also the absence of obnoxious and of air in a room, such a room speedily becomes 
dangerous gases and odors, which often come an unwholesome place in which to stay. It 
from other methods of heating, and which has been estimated that the supply of fresh 
cause bodily ills. air for each person in an ordinary living room 

Heating by Gas. Gas may be burned in should be not less than 1,800 cubic feet per 
fireplaces, stoves, or furnaces, but in most hour. In a room fifteen feet long, twelve feet 
localities it costs approximately 50 per cent wide, and ten feet high, there are exactly 1,800 
more than coal. Gas heaters, which may be cubic feet of space. If there are six persons in 
attached to the ordinary lighting jet, and gas that room, the air becomes foul unless it is 
fireplaces are often found in homes where coal changed six times an hour, or every ten min- 
is regularly burned, and they are very much utes. Cold air is not necessarily fresh air, 
appreciated when a sudden change of weather It is not enough, in providing for the ven- 
brings discomfort, especially during the season tilation of a room, to open the window from 
when the furnace is not in use. The great the bottom. Fresh air cannot enter unless the 
objection to gas as a fuel in open heaters is warm, impure air is allowed to escape; this 
that it consumes too much of the oxygen of may be provided for by lowering the sash from 
the air. Gas furnaces, however, have proved the top. Proper ventilation of the sleeping 
successful and convenient in localities where room is of highest importance. Even in the 
natural gas is available, coldest weather, all of the bedroom windows 
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SUCCEEDED BY THE NEW ELECTRICAL HEATING. 

should be raised from the bottom and lowered 
from the top. Screens may be used if the 
wind happens to be too strong, and extra bed- 
clothing if the weather is unusually severe. 
Sleeping in a properly ventilated room is an 
excellent way to resist colds, and it makes for 
health, optimism and vitality. 

It is obvious that in theaters, churches, and 
other places of assemblage, where large num- 
bers of people congregate, the allowance of 
fresh air per person should be greater than in 
an ordinary living room. The following table, 
prepared by Dr. John S. Billings, an authority 
on heating and ventilation, shows what may 
be considered the ideal allowance for various 
buildings : 

CUBIC EEET OF 
AIR PER HOUR 

Hospitals 3 >600 per bed 

Legislative assembly halls 3»6oo per seat 

Barracks, bedrooms, and work- 
shops * 3,000 per person 

Schools and churches 2,400 per person 

Theaters and ordinary halls of audi- 
ence 2,000 per seat 

Office rooms i>8oo per person 

The ventilation of the ordinary dwelling 

house is usually provided for by the natural 
interchange of air through doors and windows, 
and in some cases by a system of flues in con- 


nection with the heating plant. ^ For supplying 
large buildings with fresh air, it is now cus- 
tomary to install some mechanical system 
of ventilation. The system most generally 
adopted, known as the plenum, consists in 
forcing fresh air into the building by means 
of blowers or fans, placed in the air ducts. 

Ventilation of Schools. The heating and 
ventilating system of the modern schoolhouse 
in large towns and cities is usually of the 
standard degree of efficiency, but many schools 
in rural districts and villages are built with- 
out any special devices for securing the admit- 
tance of fresh air and the escape of foul air. 
Pupils who must study for any length of time 
in a poorly ventilated room become drowsy, 
restless, and inattentive; it js one of the 
teacher’s most important duties to see that 
unwholesome conditions do not prevail in her 
room. The simplest device for securing proper 
ventilation is a board about eight inches wide, 
fitted to the casiftg under the lower sash. 
When the window is raised, the board will 
force the air upward and prevent its blowing 
directly on any of the children. During recess 
and intermissions, the room should be thor- 
oughly flushed with fresh air. 

Recirculated Air. Modem investigations 
have shown that the chief needs in ventilation 
are to keep air constantly in motion and pre- 



HEAT LIGHTNING 


HEBER 


3 I2 ° 


vent its becoming too dry or too hot. In some 
institutions, the air is circulated over and 
over again, but is constantly washed by being 
sent through a spray of water which takes out 
all dust and foul matter, and moistens it. 
The air which is used for ventilation is drawn 
by a centrifugal fan over steam coils, then 
passed through an air washer for cleaning 
and humidification, and is finally forced back 
into the room. Air is withdrawn and dis- 
charged by an exhaust fan. Such systems 
of ventilation result in a great saving in fuel 
in winter, and seem to meet all the require- 
ments of health, especially when a small amount 
of outdoor air is constantly mixed with the 
recirculated air. In summer, cool air can be 
circulated by supplying refrigerated air to 
the air washer. a.s.a. 

HEAT LIGHTNING. See Lightning. 

HEAT STROKE. See Sunstroke. 

HEAT VALUES OF FUEL. See Fuel, 
subhead. 

HEAVEN, Act' 7 n. In religion the word ap- 
plies to the region where God’s immediate 
presence is manifested and where the angels 
reside. Among Christians, the general belief 
since the Resurrection of Christ has been that 
all who live good, pure lives on earth, and have 
accepted Christ as a personal Saviour, go to 
heaven after death. It is the place of ever- 
lasting life, and its joys are purely spiritual. 
Where this region is no one knows, although 
the expression of Jesus, “The kingdom of 
heaven is within you / 3 has led to the idea that 
heaven is in reality a pure, spiritual condition 
of mind. 

Various Conceptions of Heaven. Almost every re- 
ligion and race of men has conceived what was to it 
an ideal environment for a future life, and each group 
has pictured a place having none of the disadvantages 
and all of the advantages of its own surroundings. 
The Eskimo places heaven in the warm earth, and 
hell in the cold sky; the American Indian pictured a 
prairie-heaven, a “happy hunting ground” full of 
bison. Heaven to the ancient Hebrews was a city on 
a height, walled off from desert nomads; desert 
peoples in general conceive of heaven as a delightful, 
well-watered oasis, and forest-dwellers think of it as a 
place of no heat and no mosquitoes, without the hard- 
ships of a forest life. 

HEAVES, heevZj commonly known as Bro- 
ken Wind, is a disease to which horses are 
subject. It is chiefly characterized by diffi- 
culty in expelling air from the lungs, and be- 
comes very marked during exercise. Air is 
easily inhaled, but is forced out with heavings 
of the stomach muscles and general signs of 
distress. The nostrils become dilated, the eyes 
bloodshot, and the victim becomes incapable 
of long-continued effort. Although it affects 
the lungs, the disease probably arises from 
stomach disorders which act upon the nerves 
of the lungs, * Heaves may be prevented by 


careful supervision of feeding habits. Horses 
should not be allowed to overload the stomach 
with coarse, bulky foods, nor be permitted 
to work too soon after a heavy meal. When 
heaves has been contracted, the symptoms may 
be alleviated by moistening the feed with 
limewater, and giving the animal a diet suited 
to its condition. A veterinary doctor should 
direct the treatment. 

HEAVYSEGE, Act' ih seej , Charles. See 
Canadian ^ Litera- 
ture (English Can- 
ada: Poetry). 

HEBE, he f be , in 
Grecian mythology, 
the goddess of youth, 
who poured out the 
nectar with which 
the gods pledged each 
other. One day, up- 
on a solemn occasion, 
she tripped and fell. 

Then she was forced 
to resign her office, 
while her father, 

Jupiter, went in 
search of another 
cupbearer, finally 
kidnaping the beauti- 
ful youth Ganymede 
for the office. Hebe 
always retained the 
power of restoring the 
aged to the bloom of 
youth and beauty, 
and some accounts 
say that it was only 
after she became the 
wife of Hercules, who 
was deified, that she 
gave up her office of 
cupbearer. She even 
succeeded in recon- 
ciling her mother, 

Juno, to Hercules, 
who had suffered all 
his life from the 
hatred of the queen 
of the gods. 

[See Ganymede, "and the deities mentioned above, in 
their alphabetical places in these volumes.] 

HEBER, Reginald (1783-1826), a bishop 
of the English Church, and a famous author of 
hymns. He wrote the great missionary hymn, 
From Greenland's Icy Mountains , which is 
said to have been translated into more lan- 
guages than any other religious song. The 
gift for versification showed itself early in 
Heber’s life. His prize poem Palestine , written 
at Oxford, owed one of its most striking pas- 
sages to Sir Walter Scott’s suggestion^ and has 
won a permanent place in poetic literature* 



Haste thee, Nymph, and 
bring with thee, 

Jest and youthful Jollity, 
Quips, and Cranks, and 
wanton Wiles, 

Nods, and Becks, and 
wreathed Smiles, 

Such as hang on Hebe’s 
cheek, 

And love to live in dimple 
sleek; 

Sporty that wrinkled Care 
derides, 

And Laughter holding both 
his sides. 

-—Milton': V Allegro. 
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When he was forty > r ears of age, Heber was 
called to the bishopric, and his literary life 
was closed. He was one of the first bishops 
that the English Church sent to Calcutta, 
India, and he baptized the first native to em- 
brace Christianity. See Hymns and Hymn 
Tunes. 

Other Hymns. Among Heber’s other hymns, as 
inspiring to-day to the Christian world as when they 
were written, are Holy, Holy, Holy, Lord God Al- 
mighty ; Creator of the Rolling Flood ; Lo, the Lilies 
of the Field ; There was Joy in Heaven; O, King of 
Earth and Air and Sea ; and The Son of God Goes 
Forth to War. 

HEBREW, he' broo , LANGUAGE AND LIT- 
ERATURE, the spoken and written language 
of the Hebrews during the greater part of 
their existence in Palestine. Revived at various 
epochs in the history of the Jews, this language 
survives to the present day. Hebrew be- 
longs to the group known as the Semitic 
languages, and has all the characteristics of 
the group. The alphabet, just as the old 
Canaanitish or Phoenician, is composed of 
twenty-two consonants. The vowels are ex- 
pressed by marks above or below these letters. 
The present form of Hebrew is a modification 
of the old Phoenician characters. The writing, 
as in the case of most Semitic languages (not 
of all), is from right to left, opposite that of the 
method employed in English. 

History. The history of the Hebrew lan- 
guage and its literature may be divided into 
four periods. First was the Biblical period , 
extending roughly from 1000 b.c. down to the 
threshold of the present era. Up to the time 
of the so-called Babylonian Exile (685 b.c.), 
Hebrew was the common language of speech 
and writing, and this language was identical 
with the tongue spoken by the Canaanites 
at the time that the Hebrews invaded the 
country and gradually drove the Canaanites 
out of their possessions. After the Exile, 
Aramaic , closely allied to Hebrew and yet 
a distinct language, became the current 
medium of communication, while Hebrew 
became more a learned and a classical lan- 
guage, the language used in the cult and in 
religious literature. 

The second period may be called the Rab- 
binical, because of the predominance of the 
rabbi as the ’priestly guide of the people. 
The great production of rabbinical Judaism 
was a vast collection of laws and commen- 
taries known as the Talmud . In this com- 
pilation, the laws themselves, known as the 
Mishna , were written in Hebrew, whereas 
the commentaries ( Gemara ), representing dis- 
cussions of the rabbis on the laws, were in 
Aramaic, the current speech even among the 
learned classes; Besides the Mishna, there are 
great collections of homiletical expansions of 
the Biblical books, corresponding in a measure 


to modern sermons, which were likewise writ- 
ten in Hebrew. This second period extends to 
about the seventh century. 

The spread of the Mohammedans through 
the East and into Western Europe caused 
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Arabic to supplant Hebrew as a spoken 
language among the masses of the Jewish 
people. 

During all this period, however, Hebrew 
never died out as a classical language, for 
it was spoken, at least by the educated, among 
the Jews in all lands, and, with the check 
to the further extension of Mohammedan- 
ism and the spread of the Jews to such lands 
as France, Germany, England, and Hol- 
land, which were not touched by the Moham- 
medan movement, it was not long before the 
use of Hebrew as a medium of communica- 
tion between Jews of various lands naturally 
led to renewed interest in the old historical 
speech. 

The third period in the history of Hebrew 
extends from the Middle Ages down to the 
end of the eighteenth century. Most, of the 
literature produced in this period was of .a 
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theological character — commentaries and super- 
commentaries on the Old Testament, .and on 
the Mishna and Gemara , ritual compilations, 
grammatical works, religious and, to a limited 
extent, secular poetry. With the gradual 
liberation of the Jews in the countries of 
Europe, through the growth of democracy, 
Hebrew was replaced largely by the languages 
spoken in the countries in which Jews lived. 
It was natural that, even during the centuries 
when the Jews of Europe had no rightful citi- 
zenship, they had adopted, for purposes of 
ordinary intercourse, the languages spoken in 
European countries. Now, with the advent 
of a new era, the language of the country be- 
came also the literary medium, and Hebrew 
retained, its place only as the language of the 
ritual in the synagogues. 

Within our own days, however, there has 
been a renewal of interest in Hebrew as cur- 
rent speech, which marks, therefore, the fourth 
period in the history of the language. That 
revival began in Russia a few decades ago, and 
has been largely aided by the spread of the 
Zionist Movement (which see). It is doubtful 
whether Hebrew will gain any foothold in 
Western or Southern Europe or on the Ameri- 
can continent, where Jews take on the color 
of the life about them. 

Naturally, the most valuable section of He- 
brew literature is that comprised in what is 
called the Old Testament. This collection, 
divided conventionally into thirty-nine books, 
embodies the early myths, the early and later 
traditions, and the historical records of the He- 
brews down to the period of the Exile; the 
orations of the great Hebrew prophets, extend- 
ing from the ninth century b.c. to the end of 
the fifth century; a great collection of reli- 
gious poetry; and such individual books as the 
Song of Songs, Ruth, Lamentations , and Eccle- 
siastes . A small section of the Old Testa- 
ment is written in Aramaic, such as large 
portions of the book of Daniel and portions of 
the books of Ezra and Nehemiah. These pro- 
ductions, for this reason alone, belong to the 
post-Exilic period. The oldest specimens of 
Hebrew literature are the poetical bits in the 
Pentateuch and in some of the historical 
books, such as the “Song of Lamech,” at the 
end of the fourth chapter of Genesis, the 
“Song of the Well” and martial ditties in 
the book of Numbers (chapter xxi), and the 
“Song of Deborah,” in the fifth chapter of 
Judges. None of these productions, however, 
is older than 1000 b.c., while a great bulk of 
the Old Testament literature dates from the 
eighth century to the end of the Babylonian 
Exile, and a century or so beyond that epoch. 
See Bible; Jews. 

HEBREWS. See Jews; Jerusalem; Bible. 

HEBREWS, Epistle to the, one of the 
books of the New Testament, It is a letter 


addressed to certain Jewish Christians who 
were in danger of returning to Judaism. The 
author exhorts them to hold fast to their new 
faith, to which they were early converts, urging 
the thought of the High Priesthood of Jesus as 
replacing the Jewish priestly system. The 
letter, although addressed to a particular 
church, is a general appeal to the Hebrews to 
press on to the fullness of spiritual growth, 
since it is “by His faith that the righteous 
shall live.” The authorship of the book has 
been much disputed; it has been attributed 
to Barnabas, Apollos, and others; the current 
view that it was written by the Apostle Paul 
cannot be traced back further than the fourth 
century. 

HEBRIDES, heb r rih deez, the “Western 
Isles” off the west coast of Scotland. This island- 
group long possessed a peculiar interest, be- 
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cause of the primitive customs and manner of 
life which prevailed after the neighboring 
regions became modernized. In all, there are 
over 500 of these islands, but some of them 
are mere dots on the surface of the ocean, 
and fewer than one-fourth are inhabited. 
The total area is 2,812 square miles, over 
two and a half times that of Rhode Island, 
and the population is about 80,000. Geograph- 
ically, the islands are classified in two groups, 
the Outer and the Inner Hebrides; politically, 
they are divided among the four Scottish 
counties of Argyll, Bute, Inverness, and Ross. 
Best known, perhaps, of the individual islands 
is Skye, far-famed for the little, long-haired 
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Skye terrier, which originated there and was 
named for the island. 

The people are not Scots, but are a more 
primitive people, who speak Gaelic and have 
only in recent years come into any real 
contact with the rest of the world. Though 
the islands have belonged to Scotland since 
1266, small attention was ever paid to them, 
and they were not well known until Sam- 
uel Johnson visited them in 1773 and roused 
interest in them by his Journey to the Western 
Isles. Later, Sir Walter Scott cast a glamour 
about them by his Lord of the Isles. To-day 
tourists flock to the Hebrides to enjoy the 
scenery, the climate, and the picturesqueness 
of the people, no longer so unconscious as 
formerly, but of interest still. The air is damp, 
but the climate, which is surprisingly mild 
because of the influence of the Gulf Stream, 
is very healthful. Sheep, cattle, and horses, 
all of the smaller breeds, thrive on the pasture 
lands. On the cultivable land, which includes 
less than one acre in seven, are grown barley, 
potatoes, and the oats which are so inevitable 
in Scotland. See Johnson, Samuel. 

HEBRON, he' brim, one of the cities of 
Refuge (which see) ; see, also, Palestine 
(Cities) . 

HECATE, hek ' a te, a goddess in Greek 
mythology, frequently represented as having 
three heads, or three bodies, with serpents 
around her neck 
and shoulders. 

She had the pow- 
er to bestow or 
withhold at pleas- 
ure the blessing 
of wealth, vic- 
tory, wisdom, and 
good luck to mor- 
tals, and was the 
only goddess who 
retained power 
under the rule of 
Zeus. She was 
subsequently con- 
founded with sev- 
eral other divini- 
ties, such as Ceres, 

Diana, and Pros- 
erpina, and at 
last became a 
mystic goddess, 
having all 'the powers of Nature. Magicians 
and witches claimed her as their infernal 
goddess. Offerings of dogs, honey, and eggs 
were made to her at places where three 
roads met. 

HECATE STRAIT. See Queen Charlotte 
Islands. 

HECATOMB, hek' ah tom , the name of an 
ancient Greek sacrifice of a hundred head of 
oxen, is derived from hekaton, meaning one 



THE TRIPLE-HEADED HECATE 

From a statue in Rome. 



hundred. In the time of Homer, it was cus- 
tomary to burn the legs, wrapped up in fat, 
and certain parts of the intestines, the rest 
of the animal being used, after the sacrifice, 
for a festive meal. The word was extended to 
mean the sacrifice of a large number of victims, 
but not necessarily one hundred. 

HECKER, Isaac Thomas, founder of the 
Paulists (which 
see). 

HECKLE. See 
Flax. 

HE CL A, hek'- 
lah , a variant of 
Hekla (which see). 

HECTARE, hek'- 
tair , a variant of 
hektare . See Met- 
ric System. 

HECTOGRAPH, 
hek' to graf, a pad 
composed of gela- 
tin and glycerin, 
and used for mak- 
ing many impres- 
sions of writing or 
drawing. This pad 
is made in the pro- 
portions of one 
ounce of gelatin to 
six and one-half 
ounces of glycerin. 

These two ingre- 
dients should be 
allowed to mix by 
heating slowly for 
a number of hours 
over a vessel filled 
with hot salt wa- 
ter. When thor- 
oughly melted, the 
mixture is poured 
into a long, shal- 
low pan and al- 
lowed to harden, 
when it will pre- Write on your doors the saying 
sent an even, wise and old, 

Qtrmnfh cnrfari* A Be bold! be boldI and ever y~ 
smooth surta.ce. A wher e--“Be bold! 

special copying ink Be not too bold!” Yet better 

is needed, which the excess 

can be purchased Than tbe defect; better the 

. , Y,. more than less; 

at a stationery Better like Hector in the held 
store. The matter to die, 

to be copied is writ- Than like a perfumed Paris turn 

ten and placed and 
face downward on -Loko^low. 

the pad; after a [See Hectok, page 3*24. 1 
short period the imprint of the writing will be 
transferred to the pad. About 100 copies may 
be made by placing blank paper over the trac- 
ings on the pad and gently rubbing, to effect a 
transfer of the impression. The cost is little, 
if made at home, for it includes simply that 
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PARTING OP HECTOR AND ANDROMACHE 


of the pan, glycerin, gelatin, and copying 
ink. 

HECTOR, probably the most attractive 
character in the Iliad ; in Greek mythology, the 
most valiant of the Trojans, whose forces he 
commanded. He engaged the Grecian heroes 
in conflicts and often gained advantage over 
them. When he was present, Troy was uncon- 
querable, but when he killed Patroclus, the 
friend of Achilles, the latter slew him and drag- 
ged his body about the walls of the city at 
his chariot wheels. Priam, the father of Hector, 
afterward got possession of the body and gave 
it solemn burial. In the sixth book of the Iliad , 
Hector’s leave-taking of his wife, Andromache, 
and his departure to meet Achilles for the 
last time, are the finest episodes described 
therein. (See illustration, page 3123.) 

Related Subjects. The reader will find supplementary 
information In the following articles in these volumes: 
Achilles Iliad Priam 

Andromache Paris Troy (Trojan War) 

HECUBA, hek' u bah , in Greek mythology, 
the second wife of Priam, king of Troy, and, 
according to Homer, mother of nineteen of 
Priam’s fifty sons. In the overthrow of Troy, 
Priam was slain, and Hecuba was given as a 
slave to Odysseus (Ulysses). According to one 
form of the legend, Hecuba, in despair, leaped 
into the Hellespont. See Priam. 

HEDGE BINDWEED. See Biotweed. 

HEDGEHOG, kej' hog , one of a genus of 
small mammals somewhat similar to the 


porcupines in appearance, but not in habits. 
Hedgehogs feed on insects and so are placed 
in the order Insectivora; porcupines eat vege- 
table matter and are in the same order as 
squirrels, rabbits, and rats. No hedgehogs are 
found in the western hemisphere. Porcupines 



THE HEDGEHOG 

live in the forests of both the Old and the 
New World. 

The common hedgehog is native to Europe 
and Western Asia. It is about nine inches long, 
and has very short ears and a long nose, which 
it uses in rooting for ants and other insects. 
The stiff hair on its back is extended into short, 
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strong spines, much thicker than those of the 
porcupine. There is a covering of short fur on 
the under part of the body. When alarmed or 
attacked, . the hedgehog curls itself up, trans- 
forming itself into a ball with an armor of 
sharp brown spikes. The longer the need for 
defense, the tighter the ball becomes. The 
animal feeds at night, eating snakes, small 
quadrupeds, birds and birds’ eggs, as well as 
insects. It is easily tamed, and is sometimes 
encouraged to stay in houses to rid them of 
cockroaches and other pests. At the beginning 
of cold weather, the hedgehog crawls into 
a hole and starts a long winter sleep. It 
belongs to one of the oldest living genera of 
mammals. l.h. 

Scientific Name. The hedgehogs belong to the 
family Erinaceidae The common hedgehog is Erina- 
ceus europaeus. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Hibernation Porcupine 

Insectivora Rodents 

HEDIN, heh deen Sven Anders (1865- 
), a Swedish explorer, famed for his re- 
searches and observations in parts of Asia 
which had not been previously studied in 
detail by geographers. His early expeditions 
took him into East Turkestan, the Pamir, 
Northern Tibet, Mongolia, and Siberia, and 
the results of his studies were published in 
1899 in a volume entitled Through Asia. Of 
still greater import was a journey to Tibet 
in 1906-1908, for on this expedition he collected 
data that made possible the first detail map of 
that portion of the Asiatic continent. Hedin 
received many honors, including election to 
the Paris Academy of Sciences in 1911, and 
enrollment in the Swedish nobility in 1912. 
Late in 1914 he was asked by former Emperor 
William II to visit Belgium for the purpose of 
studying the eifects of the German invasion 
of that country. In 1923 Hedin made a trip 
around the world, passing through the United 
States, Mongolia, and Russia. In 1929 he 
was forced to return home from an expedition 
into Turkestan, because of ill health. 

HEDJAZ, heh jahz a variant of Hejaz 
(which see). 

HEDONISM, he' don iz’m , the teaching 
that pleasure is the chief good, a doctrine 
formulated by Epicurus (which see) into an 
ethical theory. The term is derived from a 
Greek word meaning to take pleasure . One 
view of hedonism applies to an individual, 
and another to the happiness of the masses or 
society. Epicurus represented the former view. 
The latter idea is expressed in our modern 
expression, utilitarianism (which see) . 

HEDWIG, queen mother of Charles X. 
See Charles (X, Sweden). 

HEEL-FLY. See Botfly. 


HEGEL, ha' gel , Georg Wilhelm Fried- 
rich (1770-1831), a German student of mental 
phenomena, the last of four great writers (the 
others being Kant, Fichte, and Schelling) who 
during their age developed the idealistic phi- 
losophy of Germany. At one time, so great was 
Hegel’s influence that he was said to have been 
the philosophical dictator of Germany. He 
was a native of Stuttgart, and was educated at 
the University of Tubingen. For many years 
he taught at the universities of Jena and Heidel- 
berg, and later accepted the professorship of 
philosophy at the University of Berlin. 

His Philosophy. Hegel maintained that the 
-world of objects is not only related to an in- 
telligence, but that it can be nothing but the 
revelation or manifestation of intelligence. He 
connected his idealistic or spiritual view of 
things with the modem idea of evolution or 
development (see Evolution). His philosophy 
divides itself into three departments — logic, 
or the science of thought in its pure unity with 
itself; the philosophy of nature , in which the 
ideal principle, supposed to exist in all things, 
is shown to underlie even the external things 
of the material world; and the philosophy 
of spirit , which concerns the life of man as a 
self-conscious being in his relation to a material 
world. The ideas of Hegel still retain their 
power, and form one of the most important 
elements in modern culture. See Meta- 
physics. 

Hegel’s Works. His most important books are 
Logic, The History of Philosophy, The Philosophy of 
Religion, and The Philosophy of Art. 

HEGIRA, hej r ih rah , also spelled Hejira, 
a word derived from the Arabic, meaning 
going away , commonly applied to the flight 
of Mohammed from Mecca to Medina, Friday, 
July 16, 622. Mohammed had to face danger 
and much opposition in trying to persuade his 
countrymen to give up the idolatry that was 
carried on in Mecca, and he was forced to 
flee for his life to Medina, in Arabia, which 
was thereafter known as “the Prophet’s city.” 
The followers of Mohammed, all over the world, 
date their years from his flight, as Christians 
date their calendar from Christ’s birth. 

The Caliph Omar instituted the new Moslem 
calendar in 639 or 640, to begin with the first 
day of the month in which the flight took 
place. 

Related Subjects. The reader is referred in these 
volumes to the following articles: 

Calendar Mecca Mohammed 

Epoch Medina Mohammedanism 

HEIDELBERG, hi r del burg. See Germany 
(Principal Cities). 

HEIDELBERG UNIVERSITY, the oldest 
in Germany, was founded in 1386. It com- 
prises faculties of theology, law, medicine, and 
philosophy, and has over 200 professors and 
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HEIDELBERG, SEAT OF THE UNIVERSITY 


lecturers. Its students number about 2,500; 
of these over a hundred every year are Amer- 
icans. Many of Germany’s most famous 
scholars have been professors here. 

Heidelberg was originally modeled after the 
University of Paris, and at first was a Catholic 
institution. After the Reformation, it became 
the stronghold of Protestant learning. In 1802 
it was reorganized on a larger scale, and since 
then has become one of the world-famous 
universities. The following is the beginning 
of its famous college song: 

Old Heidelberg, thou fair one, 

Thou City rich in lore; 

The Neckar nor the Rhine vale 
Have cities honored more. 

Belov’d by gleeful comrades 
With Wisdom filled and Wine; 

Thy river’s glist’ning waters 
Shine forth like radiant eyes. 

HEIPETZ, hi' fetz , Jascha (1899- ), 

a Russian violinist, born at Vilna. His musical 
career has almost paralleled his life-history, 
for this remarkable musician was studying the 
violin at the age of three, and at five he became 
a pupil at the Imperial School of Music, 
Vilna. After his graduation, three years later, 
he began to study under Professor Leopold 
Auer, at Saint Petersburg (now Leningrad). 


During his years of instruction, Jascha made 
occasional public appearances, his first being a 
performance of a Mendelssohn concerto, when 
he was six years old. At the age of thirteen, he 
made a Berlin debut that brought him inter- 
national fame. Success followed success, in 
Europe, Australia, and America, and in 1926 
he received from France the decoration of 
Chevalier, Legion of Honor. Heifetz is regarded 
as the equal of any violinist the world over, 
in technique, beauty of tone, and in artistic 
interpretation. In 1928 he married Florence 
Vidor, a moving-picture actress. He maintains 
a home at Narragansett Pier, R. I. 

HEIGHT AND WEIGHT TABLES. See 
Obesity. 

HEIGHT OF LAND. See Canada (Physical 
Characteristics of the Dominion: Eastern Can- 
ada). 

HEIGHTS, OR PLAINS, OF ABRAHAM, 

See Montcalm m Saint-Veran; Quebec, 
Battle of; Wolfe, James. 

HEILPRIN, hyle' prin , Angelo (z 8 s 3 -* 9 ° 7 )> 
a naturalist and traveler, one of America’s 
leading authorities on the subjects of geog- 
raphy and geology. Heilprin was born in 
Hungary, but emigrated to America with his 
parents when three years of age. He com- 
pleted his education in Europe, studying in 
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London, Geneva, and Vienna. In 1892 he 
led the Peary relief expedition to Greenland. 
After the eruption of Mount Pelee, in 1902, 
he made two journeys to the island of Mar- 
tinique and climbed to the crater many t im es 
while the volcano was in eruption. One of the 
greatest services he rendered was in connection 
with the editorship of Lippincott’s Geo- 
graphical Gazetteer . 

His Writings. Among Heilprin’s best known works 
are The Geographical and Geological Distribution of 
Animals, The Earth and Its Story , and Alaska and the 
Klondike. 

HEIM D ALL, haym ' dahl, in Norse mythol- 
ogy, the guardian of the bridge of the gods 
against the attacks of the giants. According to 
the popular legend of the Northland, he could 
see as well by night as by day, could hear the 
grass grow, and required very little sleep. 

HEIMIN, ha' min , the lower classes in the 
population of early Japan. See Japan (History, 
The Middle Age). 

HEINE, hi' ne } Heinrich (1799-1856), the 
keenest satirist in German literature after 
Goethe, and one of the most gifted poets 
of his century. The very embodiment of the 
restless, discontented age, he was one of the 
most important influ- 
ences in modern Ger- 
man letters, and an 
example of a splendid 
genius not backed by 
strength of character. 

Heine was born at 
Diisseldorf and studied 
law at Bonn and Ber- 
lin. In order to prac- 
tice his profession, he 
was compelled to re- 
nounce his Jewish 
faith. His revolution- 
ary tendencies, and 
especially his open 
hero worship of Na- 
poleon, made him so unpopular in Germany 
that he was obliged to remove to Paris, where 
he was well received and where he remained un- 
til his death. 

His Works. Nearly all his writings are either 
lyrical, autobiographical, journalistic, or controver- 
sial. His Book of Songs contains some of the choicest 
gems of lyric poetry, many of which were set to music 
by Schumann and Mendelssohn. A vacation trip 
through the Harz Mountains was the inspiration of 
his famous Harz Journey , the first of his series of 
Travel Pictures. These are made up of biographical 
comments, satires, and religious and political discus- 
sions. Luring his last years, when helpless with 
paralysis, he continued to work; no bodily suffering 
could break his creative power, and he wrote and 
jested to the last. During these years of pain, he pub- 
lished his New Songs, a satirical political poem en- 
titled Germany, and three volumes of Miscellaneous 
Writings . 


HEIR, air , refers in law to a person entitled 
to lands, tenements, or other real property of a 
deceased person. An heir presumptive is one who 
would inherit if his ancestor were to die at that 
particular time, but whose right of inheritance 
might later be defeated by some nearer heir 
afterward born. An heir apparent is one whose 
right of inheritance is certain, provided he out- 
lives his ancestor as the eldest son. Heirlooms 
are such personal belongings as go to the heir 
along with the inheritance, and not to the 
executor of the deceased. See Real Estate; 
Personal Property. 

Derivation. The word is derived from the Latin 
heres , which means one entitled to inherit. 

HEJAZ, OR HEDJAZ, heh jahz' , a small 
kingdom which attained independence during 
the World War, then lost its freedom to a 
neighboring sultan. It is geographically a 
part of the peninsula of Arabia, with the Red 
Sea for its western boundary, Palestine at the 
north, the Arabian desert forming an un- 
certain boundary line at the east, and with the 
unimportant principality of Asir on the south. 
The country has an estimated area of 170,000 
square miles and a population of about 900,000. 

Although it is a country of excessive heat 
and of semi-desert and tropical grasslands, 
there are regions in Hejaz where large crops 
can be cultivated. In the oases, dates are the 
principal product; in the plateau regions, 
grains, coffee, and tobacco are raised. Camels 
and horses are the chief animals; the famous 
Arabian horses are bred in large numbers for 
export. 

The majority of the people of Hejaz are 
Arabs, yet, as a result of the age-old native 
caravan traffic between Arabia and Indian 
and African shores, there are numerous negroes 
and British Indians. Within recent years, the 
patriarchal tribal organization of the nomadic 
peoples has given way to some extent to com- 
mercial organization, and agriculture has 
benefited by this tranquilizing of the people. 
Though a large number of the inhabitants 
still follow the roving life of their ancestors, 
yet there is found every degree of transition 
from the purely nomadic life to the highly 
developed, though simple, civic life of the 
greater towns. 

The chief importance of Hejaz, it has been 
said, is due to its two historic holy cities, 
Mecca and Medina. Mecca, with 60,000 
inhabitants, is the capital and the birthplace 
of Mohammed. To this city, as many as 
200,000 persons have journeyed in a year to 
visit the Great Mosque, containing the sacred 
shrine, the Kaaba. Medina is more important 
to-day as the burial place of Mohammed, who 
died there in a.d. 632, than as the second 
city of Hejaz; it has a population of 40,000. 
Jedda, the leading commercial city because 
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it is the seaport of Mecca, has a population 
of about 20,000. 

History and Government. Hejaz was an 
Arabian province until 1258, when it fell under 
Egyptian dominion. Although Egypt became 



a dependency of the Ottoman Empire, Hejaz 
remained under Egyptian suzerainty until 
1845, when its administration was taken over 
by Constantinople. Hejaz was then consti- 
tuted a vilayet (Turkish province) under a 
wali (governor-general). 

The completion of the Hejaz railroad to 
Medina, in 1904, strengthened Turkish control, 
especially in the northern part of the vilayet. 
Resistance against the Turkish .government 
began in 1908, when Husein, amir of Mecca, 
attempted to prevent the extension of the 
railway to Mecca. But it was not until the 
World War (1916) that Husein denied further 
allegiance to the sultan and proclaimed himself 
king. Hejaz then joined the Allies in the war, 
later was represented at the Peace Conference, 
and in 1920 Husein saw his country admitted 
to the League of Nations. 

In March, 1924, he had himself proclaimed 
Caliph of Islam, an act which aroused the dis- 
pleasure of I’bn Saud, the sultan of Nejd. 
This ablest of all Arabian rulers began in 
August, 1924, an invasion of Hejaz, which 
ended in the abdication of Husein as king and 
caliph, and the capture of the cities of Taif, 
Mecca, Medina, and Jedda. In Mecca, on 
January 11, 1926, Fbn Saud was proclaimed 
king of Hejaz and sultan of Nejd. As sultan- 
king, I’bn Saud devised for Hejaz a viceregal 
government, and established his son, Faisal, as 
viceroy, with a central council and local coun- 
cils. B.M.W, 


Related Subjects. As the recent history of Hejaz is so 
closely linked with that of Nejd, see article Nejd for a 
fuller understanding of these two countries. See, also, 
the following. 

Arabia Medina 

Caliph and Caliphate Mohammed 

Caravan Mohammedanism 

Kaaba Nejd 

Mecca Turkey 

HEKLA, or HECLA, hek r lah , a volcanic 
mountain in Iceland, rising 5,102 feet, and lo- 
cated twenty miles from the coast. It is com- 
posed of basalt, lava, ashes, and other loose 
volcanic matter, has five craters, and is per- 
petually snow-clad. Since the tenth century 
it has been in eruption forty-three times, the 
most terrific disturbance occurring in 1783, 
when the stream of lava discharged was forty- 
five miles long and fifteen miles wide. In 1845 
it again became active, and continued for 
fifteen months to erupt from three craters. 
The last outburst occurred in 1878. See Ice- 
land. 

HEKTARE, hek' tair . See Metric System. 

HEKTOGRAM. See Metric System. 

HEKTOLITER. See Metric System. 

HEKTOMETER. See Metric System. 

HEL, OR HELA, heV ah , in Norse mythology, 
the goddess of the region of the dead, or Nifl- 
hcim. She was the daughter of Lok and the 
giantess Angurboda, and her dwelling was 
under a root of the sacred ash tree Yggdrasil. 
In the Middle Ages, she was confused with the 
kingdom over which she ruled,. but in later 
mythology is represented as being half blue- 
black and half flesh color, and of extremely 
repulsive appearance. Her kingdom was 
peopled only by those who died of disease and 
old age. See Lok; Yggdrasil; Nitliieim. 

HELE, ha' le, on HENLEIN, hen' line , 
Peter, inventor of the watch (which sec). 

HELENA, hcV e nah , Ark. See Arkansas 
(back of map). 

HELENA, Mont. See Montana (back of 
map). 

HELEN OF TROY, the fairest woman of the 
ancient world, whose name, to every age since 
her own time, has stood for all that is most 
beautiful. It was of her that the poet Marlowe 
wrote; 

Was this the face that launch’d a thousand ships 

And burnt the topless towers of Ilium? 

According to popular myth, she was the 
daughter of great Jupiter and Leda, whom the 
king of all the gods had courted in the sem- 
blance of a swan. When but a child, she was 
so beautiful that Theseus bore her off to be his 
bride, but she was brought back by her brothers 
to her Spartan home, and as she grew she so in- 
creased in beauty that thirty . ardent suitors 
sought her hand. Proclaiming Menelaus, 
king of Sparta, as her choice, she bound the 
other suitors by an oath that they would help 
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her husband in his need. When Paris, son of 
Priam, king of Troy, became a guest in 
Menelaus’ home, he pleaded with Helen that 



THE ABDUCTION OF HELEN 

“Then from her husband’s stranger-sheltering home, 
He tempted Helen o’er the ocean’s foam ” 

she go with him back to his father's house, and 
he won his suit. Some of the legends declare 
she went willingly, while others assume that 


turned to Menelaus, whom she found ready to 
take her once more as his wife. Their later 
life in Sparta, their old home, passed happily 
for them, but all her days were saddened by the 
thoughts of all the woe which Greece had suf- 
fered for her beauty’s sake. Back of it all, 
however, was the jealousy of Juno, who plotted 
to destroy the Trojans because Paris awarded 
the golden apple to her rival Venus. 

Literary References. In poetry her name is often 
found, and Tennyson, in A Dream of Fair Women, de- 
scribed her in these words, which make her beauty 
and her sadness felt; 

At length I saw a lady within call, 

Stiller than chisel’d marble, standing there; 

A daughter of the gods, divinely tall, 

And most divinely fair. 

Her loveliness with shame and with surprise 
Froze my swift speech; she, turning on my face 
The starlike sorrows of immortal eyes, 

Spoke slowly in her place. 

Related Subjects. The following articles in these 
volumes will be of interest in connection with this great 


classical story: 

Apple of Discord Priam 

Eris Theseus 

Menelaus Troy 

Paris (legend) Ulysses 


HELGOLAND, heV go lahnt , an island in the 
North Sea, belonging to Germany, now cover- 
ing an area of only one-fifth of a square mile. 
It is thirty-five miles from the mouth of the 
River Elbe and from the entrance to the Kiel 
Canal. Formerly a summer resort and the 
home of peaceful fishermen, the island played 
an important part in the World War. The in- 
habitants were removed to the mainland at the 
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Paris carried her to Troy by force. Forsaken 
Menelaus called on all those Grecian chiefs 
whose sacred oath he held, and they came for- 
ward to avenge his wrong. This was the cause 
of the great Trojan War, the most terrific con- 
flict of legend. 

When Troy had fallen, and false Paris, too, 
the lovely cause of all the loss of fife, whose 
beauty still could drive men to despair, re- 


beginning of the war, in 1914, and. the island 
became a naval base. It then bristled with 
powerful guns, under the protection of which 
the German fleet might lie in safety. The 
peace treaty in 1919 ordered the fortifica- 
tions and sea wall demolished; by 1921 the 
demand had been complied with (see World 
War). 

Since then, it has become apparent that un- 
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less the sea walls are restored, the entire island 
is doomed to disappear. One-third of it has 
already washed away; at the same rate of de- 
struction, it may possibly be gone by 1950. The 
island was ceded to Germany in 1890 by Great 
Britain in ex- 
change for Zanzi- 
bar, on the east 
coast of Africa, an 
exchange which 
Britain later had 
cause to regret. 

HELICON, heV- 
i kon , a mountain 
range in Boeotia, 
in Greece, cele- 
brated in ancient 
days as the seat 
of the Muses. 

The highest sum- 
mit, Mount Heli- 
con (now called Palaeovouno) , is 5,738 
feet high. Two fabled fountains were here; 
Hippocrene, one of them, is said to have 
gushed forth when Pegasus, the winged horse, 
rushed by. A grove and a temple adorned 
with statues stood on the eastern slope, and 
were sacred to the Muses, who were the nine 
daughters of Zeus. Hesiod, the poet and wan- 



THE HELIOGRAPH 

dering singer, lived in the village of Ascra, 
now called Pyrgaki, at the foot of Mount 
Helicon. See Muses. 

HELICOPTER, hel i hop' tur . See Aircraft. 
HELIOGRAPH, he' lih 0 graf, an instrument 
which “ writes by the sun,” or signals to distant 
places by means of sun flashes reflected by a 
mirror. The distance to which messages may 


be sent depends on the clearness of the atmos- 
phere and the size of the mirror used. Under 
favorable conditions, messages have been 
flashed more than 200 miles. While it possesses 
great advantages, is easily portable and quickly 

made ready for 
use, the heliograph 
has the disadvan- 
tage of being us- 
able only in cloud- 
less weather. 

The instrument 
consists of a mir- 
ror glazed with 
quicksilver, the 
mirror back being 
covered with some 
opaque material 
(see b in illustra- 
tion), a signaling 
key, called the col- 
lar (a), operated similarly to an ordinary tele- 
graph key ; and a sighting vane (c) . The whole 
instrument is mounted on a tripod. The Morse 
code is used, the letters being indicated by 
long and short flashes produced by pressing 
and liberating the operating key (see illustra- 
tion under Telegraph) . 

The mirror is so adjusted as to produce a 
flash from the sunlight and to guide it in the 
required direction, which is ascertained by the 
sighting vane. See Signaling and Signals. 

HELIOGRAPHIC CHART. See Chart. 

HELIOPOLIS, he le op' 0 Us. See Obelisk. 

HELIOS, he' le ohs , in Greek legend, the 
sun god, child of the Titan Hyperion and the 
Titaness Theia, and brother of Aurora. At a 
later mythological period, he lost his vogue, 
and Apollo became the sun god. According 
to the myth, Helios dwelt in a magnificent 
palace in the east, which he left in the morning 
to pursue his light-giving labors and to which he 
was conveyed at night in a winged boat of 
gold. He was widely worshiped, and had tem- 
ples in Corinth, Argos, Elis, and elsewhere, 
but more especially at Rhodes. In art he was 
represented as a beautiful youth with hair un- 
bound and crowned by rays. See Apollo. 

HELIOTHERAPY, he le 0 thekr' a pih , a 
method of curing disease by exposing the bare 
skin to the rays of the sun. ( Sun bathing has 
been practiced from the earliest times, but the 
scientific phase of heliotherapy dates from 
1893, when Dr. Niels Finsen, of Denmark, 
invented the system of treating cancer and other 
diseases with decolorized light rays. Early in 
the present century, natural sunlight came into 
use, as well as artificial light, and solar rays 
to-day are being widely used for the cure of tu- 
berculosis, rickets, nervous asthma, and certain 
skin ailments, and to hasten a return to health 
in convalescents recovering from infectious 
fevers. Patients who take sun baths under 



HOW A BOY MAY USE THE HELIOGRAPH 


HELIOTROPE 


3 * 3 * 


HELIUM 


professional direction are carefully protected 
from over-exposure, and their treatment is 
rigidly supervised. For the use of ultra-violet 
light in the treatment of rickets, see Ultra- 
Violet Rays; Rickets; Human Growth, 
New Knowledge Concerning. 

HELIOTROPE, the common name of a 
genus of flowering plants whose blossoms face 
one direction and are supposed to turn always 
toward the sun. From this characteristic the 
genus took its name, which is derived from two 
Greek words meaning sun and turning . The 
heliotropes are admired for the beauty and 
fragrance of their flowers. The species most 
widely cultivated is a native of Peru. It is 
most easily raised 
from cuttings, 
and grows from 
one to two feet 
high, a shrubby, 
much-branched 
plant. The 
veined, wrinkled 
leaves are ovally 
lance-shaped. 

The sweet, tiny 
flowers are salver- 
shaped, and grow 
in thick clusters. 

Their color is 
bluish-purple or 
pinkish-lilac, and 
anything having 
that particular heliotrope 

hue is called o sweetest of all the flowerets 
Ppr That bloom where angels tread! 
heliotrope. 1 er — Stedman: Heliotrope . 

fumes and sachet 

powders are made from these flowers. b.m.d. 

Scientific Names. Heliotropes belong to the bor- 
age family, Boraginaceae. The Peruvian heliotrope 
is Heliotropium peruvianum. H. curassavicum is a 
wild, white-flowered species of the Southern United 
States. 

HELIOTROPE, OR BLOODSTONE, a 
variety of chalcedony, of a deep-green color, 
usually variegated with blood-red or yellowish 
spots of jasper. It is hard and translucent, and 
belongs to the group of semi-precious stones. 
According to Pliny, the historian, it derived 
its name from the belief that if the stone 
were thrown into water, it would change the 
sunlight falling upon it into a bloodlike reflec- 
tion. Heliotrope is found principally in India, 
Siberia, and the Hebrides. Many fine Greek 
and Roman antiques set with bloodstones are 
preserved in famous gem collections, and the 
stone is much used in signet rings. It is the 
birthstone for March, See-BiRTHSTONES. t.b.j. 

HELIUM, one of the chemical elements, is 
a colorless gas ideally suited for use in dirigible 
airships. Its symbol is Me, Possessing ninety- 
two per cent of the buoyancy of hydrogen, 


the only substance known to be lighter, and 
lacking absolutely the inflammable and ex- 
plosive character of the latter, helium eliminates 
most of the danger attending the use of air- 
ships of the balloon type. It was not in 
general use during the World War, because 
American ingenuity did not discover a practi- 
cable method of producing it until just before the 
war closed. Even then, the cost of its produc- 
tion would have been thought prohibitive, had 
it not been for the urgency of the crisis. Be- 
fore the war, helium cost from $2,000 to $3,000 
a cubic foot. Within a decade after the war, 
it could be produced for three cents a cu- 
bic foot, about ten times the cost of hydrogen. 
There is no comparison between them, however, 
when the relative safety of the two gases is 
considered; even the superior lifting power of 
hydrogen is overshadowed by its dangerously 
explosive properties. Helium cannot burn, 
because it is inactive. It cannot unite with 
oxygen or any other element. 

Helium (from the Greek word helios , mean- 
ing sun) was so named because it was dis- 
covered, by spectroscopic methods, in the sun’s 
atmosphere, during an eclipse viewed in India 
in 1868. In 1895, in the course of an experi- 
ment with the mineral uraninite, Sir William 
Ramsay isolated an inert gas which showed the 
bright-yellow spectral line observed in 1868. 
He was convinced that this was the element 
reported at the time of the eclipse, and gave it 
the name previously suggested for it„ 

When liquefied under great pressure, helium 
develops the lowest temperature of any known 
substance — 458° below zero F., only five de- 
grees above absolute zero. This gas is in con- 
stant formation as radium and radioactive 
minerals decompose, and it is present in the 
earth’s atmosphere and in gases of mineral 
springs. For production on a large scale, it is 
obtained from a certain kind of natural gas, of 
which the United States has practically a 
world monopoly. The area of helium-bearing 
gas is found in Texas, Oklahoma, Southeastern 
Kansas, Southeastern Illinois, Indiana, Ohio, 
Pennsylvania, New York, West Virginia, 
Kentucky, and Arkansas; the latest discoveries 
were in 1929, when rich deposits were found 
in Utah. For a long time, the only plant ex- 
tracting the element for commercial purposes 
was the one at Fort Worth, Tex., but in 1927 
a second was constructed at Amarillo. _ Be- 
cause of the unique value of helium for military 
purposes, the Federal government is develop- 
ing a conservation program to prevent waste 
and to conserve available supplies. Exporta- 
tion of helium is illegal. Because of these 
conditions, hydrogen is still used in balloons 
and dirigibles by the other nations, in spite of 
the obvious dangers attending its use. Helium 
has also been used successfully in the preven- 
tion of caisson disease, contracted by divers 





The Making of Helium. Above, research laboratory of a government helium plant in Texas. Below, some 
of the mighty compressors which exert a pressure of 3,000 pounds per square inch in recovering helium 
3 13 2 ‘ from natural gas. 
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and underground workers, who are subjected 
to high pressure. t.b j. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Aircraft Hydrogen 

(Aircraft Lighter than Air) Radioactivity 

Chemistry (The Elements) Radium 

HELL, a place designated in the Scriptures 
for the wicked after death, where they are ban- 
ished from the sight of the Lord. Ancient 
Greeks and Hebrews, as well as the Teutons, 
thought that hades was a place under the earth 
whither all people, good or bad, went after 
death, and in the Revised Version of the New 
Testament, hell is used only to translate Ge- 
henna. Christian sects differ greatly in their 
opinion as to the length and kind of punish- 
ment inflicted in hell. 

Derivation and Ancient Forms. In the early Eng- 
lish translations of the Bible, the word, meaning a 
hidden or unseen place , is used for the Hebrew sheol, 
the Greek hades , and the Greek gehenna (see Ge- 
henna; Hades). 

HELL DIVER. See Grebe. 

HELLE. See Dardanelles (In Myth and 
Story) ; Hellespont. 

HELLEBORE, heV e bohr, the common name 
of a genus of poisonous plants belonging to the 
buttercup family. Most of the dozen species 
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are native to Europe. Black hellebore , so called 
because of its black rootstock, is the source of a 
powerful poison, which, because of its purga- 
tive and emetic qualities* is sometimes used 
sparingly in medicine. In England it is known 
as the Christmas rose , for its bold white flowers 
appear in winter. A species known to the 
ancient Greeks, called Oriental hellebore , was 
su PP os ed by them to be a remedy for insanity. 


White hellebore is the name of a plant of the 
lily family. So-called American hellebore , a 
related species, is widely distributed over 
North America. The roots of white and 
American hellebore are dried and ground to 
powder for use as an insecticide. See Insecti- 
cides and Fungicides. b.m.d. 

Scientific Names. The hellebores of the buttercup 
family belong to Ranunculaceae. Black hellebore is 
Helleborus niger. Oriental hellebore is H. oricntalis. 
The hellebores of the lily family belong to Liliaceae. 
White hellebore is Veratrum album ; American helle- 
bore is V. viride, 

HELLENES, hel r eenz. See Greece (Ancient 
Greece; The People). 

HELLER, a standard coin of Austria. See 
Money (Foreign Monetary Standards). 

HELLESPONT, hel' es pont 7 the ancient 
name of the narrow channel which connects the 
Sea of Marmora with the Aegean Sea and is now 
called the Dardanelles. It was named after 
Helle, in Greek mythology daughter of the 
king of Boeotia and the goddess Nephele. In 
crossing the channel during her flight from 
the wrath of Ino, Helle fell from the back of 
the ram with the Golden Fleece and was 
drowned. In legend and poetry, the Hellespont 
is famed as the channel across which Leander 
swam nightly to visit the priestess Hero, and in 
which he lost his life when the light in her 
tower failed to guide him. Lord Byron also 
swam the Hellespont, though he had not the 
loverlike reasons that prompted Leander. See 
Dardanelles; FIero. 

HELL GATE. The early Dutch settlers who 
came to New Amsterdam (New York) discov- 
ered in the East River, between Long Island 
and Manhattan Island, a channel so dangerous 
that they felt no name but Hell Gate would 
fit it. From each end a tide poured in, with 
resulting whirlpools, eddies, and conflicting 
breakers. To multiply its dangers to naviga- 
tion, under the surface at high tide, but 
projecting well above it at low water, were nu- 
merous jagged reefs, about which the angry 
waters swirled. Early navigators avoided the 
pass when they could, but as settlements grew, 
commerce grew also, and the use of this channel 
became more and more necessary. 

In 1851 the first attempts were made to 
make the channel less difficult and dangerous. 
Surface blasting was first resorted to; later, 
when the United States government took up 
the task, the reefs were undermined and de- 
stroyed by great charges of dynamite. The 
last of these operations, in 1885, left a channel 
200 feet wide and twenty-six feet deep at low 
water, which permits the passage of large ocean- 
going vessels. Hell Gate is thus Hell Gate no 
longer, but the name remains as a reminder of 
its past. 

A notable bridge spanning the river at this 
point is one of the great engineering feats of 
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HELL GATE BRIDGE 

Opened for traffic January r, 1917. The span is 1,016 feet long, and the top of the arch is 300 feet above the 
water. Over 500,000 cubic yards of concrete were used in its construction, of which 110,000 cubic feet are in 
the two towers. Its carrying capacity is thirty-eight tons for every linear foot. The bridge cost $15,000,000. 


the twentieth century in concrete construction 
[see Bridge (Arch Bridges)]. 

HELMET, a defensive steel covering for the 
head, sometimes called a “war hat / 5 which re- 



L 


RELICS OR A BYGONE AGE 

(a) Greek; ( b ) Roman; ( c ) fourteenth century; (d) 
seventeenth century. 


gained something of its former prestige, if not 
splendid appearance, in the World War, when 
a new steel helmet which would stop a bullet 



LATER HELMETS 

(a) Great Britain, 1805; (&) France, 1870; (c) Italy, 
1870; ( d ) German officer, 1914. 


guns. For centuries heretofore, the steel 
helmet, as part of a soldier's protective cover- 
ing, has been mainly considered from an 



MEDIEVAL DRAGON- CRESTED HELMET 


became an essential piece of armor. By means 
of this device, thousands of infantrymen were 
saved from the hail of bullets fired by machine 


historical viewpoint. In the Middle Ages, thin 
metal helmets were made in various styles and 
were provided with flaps and bars for pro- 
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tection. With the invention of the rifle ball, 
however, these ancient devices were rendered 
useless. See Armor. 

HELMHOLTZ, helm ' hohlts , Hermann von 
(1821-1894), a German scientist^ distinguished 
equally in physiology, mathematics, and in ex- 
perimental and mathematical physics. He and 
his pupils gave to mathematical physics its 
commanding position among the sciences. His 
physiological works are chiefly concerned with 
the eye, the ear, and the nervous system. 
Helmholtz was born at Potsdam and educated 
at Berlin. In 1849 he became professor of 
physiology at Konigsberg, and later acted in the 
same capacity at Bonn and at Pleidelberg. In 
1871 he was appointed professor of physics 
at Berlin, and through his efforts that city be- 
came, during his time, the greatest center in the 
world for the study of physics through experi- 
ment. He was also greatly interested in music, 
in literature, and philosophy. 

His Books. Among his many contributions to 
science are The Conservation of Force , Manual of 
Optics , Popular Lectures on Scientific Subjects, and 
the Sensations of To fie as a Physiological Basis for 
the History of Music. 

HELGDERM, he lo' dttrm . See Lizard. 

HLLOISEj ay lo eez See Abelard, Pierre. 

HELOTS, hel' ots , or he' lots , the third and 
lowest class of society in ancient Sparta, com- 
posed of slaves who labored on the estates of 
the higher classes. They were the property of 
the state, and not of the individual Spartans, 
among whom they were distributed by lot. 
The Helots were treated very cruelly, for they 
had no rights which their masters felt bound 
to respect. They were watched with distrust, 
and once, when they grew too numerous for 
the safety of the state, 2,000 of the leaders were 
massacred to decrease their apparently danger- 
ous numbers. In time of war, they were obliged 
to bear arms for the state. In 464 b.c. they re- 
volted against their masters, but after an eight- 
year war were subdued. Thus they remained 
slaves until after the Spartans were overthrown 
at the Battle of Leuctra in 371 b.c., when they 
were freed by Epaminondas (which see). See, 
also, Sparta; Greece (History: Period of De- 
cline). 

HELSINGFORS, hel sing fors'. See Fin- 
land (The Cities). 

HELVETII, hel ve r she i, an ancient Celtic 
people who succeeded the early inhabitants of 
Helvetia, the region now called Switzerland. 
The name means hilly country. According to 
Caesar, they occupied the country between the 
Rhine on the east, the Jura Mountains on the 
west, and the Rhone River on the south. While 
Caesar was governor of Gaul, they tried to gain 
new territory, but were defeated and almost 
exterminated. Caesar then subjected the coun- 
try to Roman domination and established sev- 


eral colonies. The Helvetii were mercilessly 
punished a second time for refusing to recognize 
and salute Vitellius as emperor after the death 
of Nero, and as a nation they soon after dis- 
appeared, being succeeded by the Alemanni. 
These, in turn, succumbed to the power of the 
Franks in a.d. 496. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Caesar Franks 

Celts Gaul 

HEMANS, hem' anz, Felicia Dorothea 
(1793-1835), an English poet who is chiefly 
known to American readers as the author of 
a spirited poem entitled The Landing of the 
Pilgrims. Nearly every child in American 
schools has memorized this tribute to the 
Pilgrim Fathers, with its noble conclusion: 

Ay, call it holy ground, 

The soil where first they trod ! 

They have left unstained what there they found — 

Freedom to worship God I 

Felicia Dorothea Browne was born in Liver- 
pool, and published her first volume of juvenile 
poems at the age of fifteen. In 1 8 1 2 she married 
an Irish soldier, Captain Hemans. 

Her Writings. Her English reputation rests upon 
her shorter lyrical poems, such as The 'Treasures of 
the Deep, The Better Land , 2'he Voice of Spring, and 
The Homes of England. Other titles are The Forest 
Sanctuary, Songs of the Affections, Hymns for Child- 
hood , National Lyrics and Songs for Music , and 
Scenes and Hymns of Life. 

For her play, The Vespers of Palermo , Sir Walter 
Scott wrote an epilogue, and this marked the begin- 
ning of a long friendship between them. Her poetry, 
though without great originality, is sweet, natural, 
and pleasing. 

HEMATITE, hem ' a tile , the mineral from 
which most of the world’s iron and steel is ob- 
tained. It is of a brownish-red, reddish, or 
black color, but when scratched gives a blood- 
red streak, hence its name, which means blood- 
like. Hematite occurs in almost all forms, from 
solid rock to loose earth. Some of the harder 
forms, which take a high polish and reflect 
light, like a mirror, are called specular iron. An 
earthy variety constitutes the pigment red 
ocher. But the great mass of hematite is 
valuable as the source of iron. In America this 
ore occurs in immeasurable quantities around 
the head of Lake Superior in Minnesota, Michi- 
gan, and Wisconsin; it is also found in Alabama 
and at Iron Mountain, Mo, See Iron and 
Steel, for details of wider distribution, a.n.w. 

Chemical Formula. The formula for hematite is 
FeaQs, that is, a molecule contains two atoms of iron 
and three atoms of oxygen. 

HEMXCHORDATA, hem ih hr da ' tak See 
ZodLOGY (Divisions of the Animal World). 

HEMIPTERA, he mip f tur ah, a large order 
of insects, including lice, scale insects, and 
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cicadas, all of the true bugs, and certain 
degenerate parasitic forms [see Insect (Classi- 
fication)]. The name of the order means halj- 
winged , and refers to the characteristic 
thickened base and abruptly thin tips of the 
front wings. There are, however, several wing- 
less species. All of the Hemiptera have sucking 
mouth parts. This special organ is a horny, 
jointed, tapering tube, or beak, with which the 
insect pierces the plant or animal upon which it 
feeds, and through which it sucks the sap or 
blood. With the exception of male scale in- 
sects, all Hemiptera undergo an incomplete 
metamorphosis, the young are much like the 
adult forms, except in size and in possession of 
wings. 

There are three suborders of hemipterous 
insects. The largest group, Eeteroptera , in- 
cludes the true bugs (see Bug); the second 
largest division is Homoptera, made up of 
aphides (plant lice), scale insects, cicadas, and 
some less important forms. The classes 
enumerated are notable for the damage they 
do to agriculture. Finally, there is the group 
Parasite, comprising the lice that suck the 
blood of mammals. w.j.s. 


Related Subjects. The following important members of 
ihe order Hemiptera are given separate treatment in these 
volumes: 


Aphides 
Bedbug 
Chinch Bug 
Cicada 
Cochineal 


Louse 
Mealy Bug 
Phylloxera 
San Jos 6 Scale 
Scale Insect 


HEMISPHERE, hem ' is jeer, literally half a 
sphere , is a term particularly applied to one 




HEMISPHERES 

Above, western and eastern, the New World and 
the Old World, respectively; below, northern and 
southern. 


World, embraces Europe, Asia, Africa, and 
Australia; North and South America are in- 
cluded in the western hemisphere, or New 
World. The boundary is not fixed by geo- 
graphical or political considerations, but runs 
rather indefinitely, from Pole to Pole, through 
the North and South Atlantic and the Pacific 
oceans. The division of the earth’s surface 
into northern and southern hemispheres is 
natural, the equator, midway between the 
Poles, forming the dividing line. 

HEMLOCK, OR HEMLOCK SPRUCE, a 
beautiful evergreen tree of the pine family, 



HEMLOCKS 

Above, ' mature foliage and ripe cones of Eastern 
hemlock. Below, mature tree of North Carolina*, 


of the two sets of halves into which the globe which Longfellow immortalized in the opening 
is divided. The eastern hemisphere, or Old lines of the poem Evangeline; 
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This is the forest primeval. The murmuring pines 
and the hemlocks, 

Bearded with moss, and in garments green, indis- 
tinct in the twilight, 

Stand like Druids of eld. . . 

The hemlock ranges from Nova Scotia to Ala- 
bama and Georgia, and as far west as Wiscon- 
sin and Minnesota. It assumes a pyramidal 



WESTERN HEMLOCK 

Branch and cone. 

shape, and usually grows sixty to seventy feet 
tall, attaining a height of 100 feet in the North 
Carolina and Tennessee mountains. It is dis- 
tinguished from other pines by its short, blunt, 
flat leaves, or needles, which are dark green 
above and silvery below, and by its twisted 
leaf stems, which seem to grow on the branches 
in ranks of two. The small cones, of a reddish- 
brown color, hang from the branches on short 
stems, and the branches themselves, heavily 
clothed with pendulous foliage, droop in a most 
graceful manner. 

There is a second eastern species occurring 
locally in the states of Virginia, North Carolina, 
and Georgia, and two species are found on the 
western coast between Alaska and California. 
The larger of these grows to great size in Wash- 
ington, Oregon, and northward. 

Hemlock bark is extensively used in the tan- 
ning industry, and oil is distilled from the 
branches and leaves. The hemlocks are not 
valuable timber trees, because their wood is soft 
and subject to warping, but they promise to be 
an important factor in the wood-pulp industry. 
Wood from the large western species is suitable 
for flooring and for other products not exposed 
to water. g.m.s. 

Scientific Names. The most important eastern and 
western species are, respectively, Tsuga canadensis 
and T. heterophylla. The secondary eastern species 
is T . caroliniana , and the smaller western, T. mer - 
tensiana. 

HEMLOCK, commonly called Poison Hem- 
lock, a poisonous plant with leaves so like 
those of parsley that it is often mistaken 
for the latter plant. It grows to a height 
ranging from two to six feet, with hollow stems, 
many branches, and numerous clusters of small 
white flowers. The plant has a disagreeable, 
nauseous odor, which becomes very strong 


when the leaves or stems are bruised. This 
affords a sure and quick means of distinguish- 
ing between hemlock and parsley. The hem- 
lock bears an egg-shaped fruit about one-eighth 
of an inch in length, which ripens in August 
or September. The leaves and fruit are used 
for medicinal purposes, chiefly on account of 
the soothing action of the drugs they contain. 
The poison hemlock is a native of Great Brit- 
ain, the continent of Europe, and some parts of 
Asia, and has been naturalized in North Amer- 
ica and Chile. It grows chiefly on low-lying, 
marshy ground. Socrates, the Greek philoso- 
pher, and Phocion, the Athenian general, died 
after drinking a brew of poison hemlock. This 
plant should not be confused with the hemlock 
spruce, an evergreen tree. b.m.d. 

Scientific Name. Poison hemlock belongs to the 
family Umbelliferae Its botanical name is Conium 
maculatum. 

HEMMING STITCH. See Sewing, sub- 
head.- 

HEMOGLOBIN, he mo glo r bin . See Ab- 
sorption (In Physiology) ; Blood (Composition 
of the Blood). 

HEMON, Louis. See Canadian Litera- 
ture (French Canada: Fiction). 

HEMOPHILIA, he mo fd' ih ah. See Blood 
(C omposition of the Blood) ; Bleeding. 

HEMORRHAGE, hem ' o raje . See First 
Aid to the Injured; Bleeding. 

HEMORRHAGE, Cerebral. See Apo- 
plexy. 

HEMORRHOIDS, hem' 0 roidz . See Piles. 

HEMP, an annual plant belonging to the 
nettle family, cultivated chiefly for its fiber, 
but also for its seeds, which, too, have economic 
value. As far as known from actual records, 
hemp is the oldest of the fiber-yielding plants, 
even antedating flax (which sec). Twenty- 
eight centuries before the Christian Era, the 
people of China were making cloth out of hemp 
fiber. There is historic evidence of the use of 
the fiber in Europe as early as 270 b.c,, and 
the first English colonists in what is now the 
United States used home- woven hempcloth. 

Description and Cultivation. Hemp culti- 
vated for fiber is produced from seeds sown 
broadcast. It develops a slender stem that 
grows four to twelve feet in height without 
branching. Hemp for seed is produced in 
hills or drills, and develops a thicker stalk with 
many branches. This stalk attains a height of 
ten to twenty feet. The flowers that bear the 
pollen (staminate) and those that produce the 
seed (pistillate) grow on separate plants. The 
former are yellowish-green in color and grow 
in large dusters; the latter, which come to 
maturity later than the staminate flowers, are 
small and insignificant. 

Hemp is best adapted to regions with a moist, 
temperate climate, and requires a well-drained, 
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fertile soil, free from acidity. Its successful 
cultivation in the Kentucky blue-grass re- 
gion is due to the rich, loamy soil in that 
part of the state. In California it thrives best 
in the fertile soils of the low-lying lands along 
the rivers; good crops under irrigation are also 
secured from the alluvial soils of the lower 
Sacramento V alley. Hemp for fiber is harvested 
when the staminate flowers have fully blos- 
somed. In the United States, the plants are 
cut with self-rake reapers, or with harvesting 
machines that mow the stalks and spread 
them in uniform layers in one operation. In 
some European countries, the work is all done 
by hand. 

Preparing the Fiber for the Market. Hemp 
fiber consists of many series of long cells in 
the inner bark of the stem, firmly knitted 
together. When cleared from the tissues that 
surround them, these form tough strands nearly 
as long as the entire stem. In order to free 
the fibers from the woody interior of the plant, 
the vegetable gums which surround them are 
dissolved by a kind of putrefaction which takes 
place when the stalks are soaked in soft water 
or exposed to the action of the weather, by 
hanging on poles (see illustration). This 
process is known as retting , or retting . In Italy, 
where water-retting is the rule, the fibers are 


fine, lustrous, soft, and creamy white, the 
Italian product being the best in the world. 
Water-retting is more expensive than dew-ret- 
ting, or exposure ^ , 

to the weather, ' : ’ i 

and the latter . ' V 1 jf 

process has been : % 

found to yield a , - 

greater profit to : ; a, I tr 

American hemp- M j ' 

growers. Dew- w* . ; 

retted hemp \HP\1 

yields a fiber of • ■. C . \ ll'A ’ 

grayish color. ' 

When the ret- ^ 

ting process is ; 

completed, the • 

stalks are crushed ■ . 

and beaten with 

a heavy wooden hP 

hand brake, by h I . , v 1 

which the fiber is 

freed from the hemp 

stem and roughly Head of plant, 

cleaned. In Wis- 
consin and California, machines are used which 
break the stalks and clean the fiber much 
more rapidly than is possible by hand labor, 
but the latter method is still retained in Ken- 
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tucky. After the breaking process, the rough 
fiber is tied into bales for marketing. 

Uses of Hemp. Hemp fiber is characterized 
by great strength, a quality which adapts it 
admirably to the manufacture of ropes and 
cordage. Twines, carpet thread and yarns, 
sailcloth, and coarse grades of woven goods, 
such as sheeting and toweling, are also made 
from it. Refuse fiber, called oakum (which see), 
is often used to fill the seams of vessels. Some 
hemp is utilized in paper-making. Hemp seeds 
contain from thirty to thirty-five per cent of oil, 
a substance used in cooking and as an ingredient 
of varnishes. Hemp seeds are also in common 
use as a food for birds. 

Production. The hemp-producing countries 
are Italy, Russia, France, Belgium, the Philip- 
pine Islands, Hungary, Yugoslavia, Japan, 
China, Manchuria, Chile, and the United 
States. Wisconsin, Ohio, and Kentucky are the 
leading hemp states ; the plant is also raised in 
North and South Dakota, Michigan, Indiana, 
California, Illinois, and Minnesota. Kentucky 
has been raising hemp since 177 5, but lost first 
place in acreage during the World War. b.m.d. 

Classification. Hemp belongs to the family 
Urticaceae. Its botanical name is Cannabis sativa. 
There are several other plants, of different botanical 
classification, that are called hemp. Manila hemp , 
more correctly called abaca , belongs to the banana 
family and is cultivated in the Philippines. Its fiber 
is used for cloth, hats, rope, and twine. So-called 
bowstring hemp, from species of Sanseviera , belonging 
to the lily family, is used in tropical countries for 
cordage, strings for bows, and mats. See, also, 
Sisal. 

HEMP, Indian. See Hashish. 

HEMPEL, Frieda (1885- ), an operatic 

soprano. She was born in Leipzig, Germany, 
and educated at the Sterns Conservatory, 
Berlin. In 1905 she made her debut at the 
Berlin Royal Opera House in The Merry 
Wives of Windsor. For several years, Miss 
Hempel toured the continent of Europe, and 
was the principal guest soprano at the leading 
opera houses in London, Paris, Warsaw, Stock- 
holm, Brussels, and other important musical 
centers. Many decorations and awards were 
bestowed upon her for the highly artistic 
quality of her singing. 

In 1912 she joined the Metropolitan Opera 
Company, New York, and continued there as 
a leading coloratura soprano. She possesses 
a voice of remarkably pleasing quality, and 
her musical technique is almost without fault. 

Her R61es. Among her principal r61es are the 
following: Violetta in Traviata; Gilda in Rigoletto ; 
Susanna in Figaro; Rosina in Barber of Seville; Eva 
in Die Meister singer; Marie in Daughter of the Regi~ 
ment; Marschallin in Rosenkavalier; Mimi in La 
Bohime; Marguerite in Faust; and about seventy 
other leading rdles. 

HEN. See Poultry. 


HENDERSON, Arthur (1863- ), a 

British politician and a leader in the Labour 
party. He was born in Glasgow, but began 
his political career in Newcastle, where he 
became prominent in the trade-union move- 
ment. After some success in local politics, he 
was elected to Parliament in 1903. Five years 
later, he was elected chairman of the Labour 
party, and served until 1910. In 1914 he was 
elected a second time for a term of three years. 
He served as President of the Board of Educa- 
tion and Paymaster- General in Asquith's 
Cabinet, in 1915, and the following year, was 
offered a position in the War Cabinet of four. 
After a visit to Russia, Henderson advocated 
measures of which the War Cabinet disap- 
proved, and he resigned in August, 1917. He 
retained his seat in Parliament, however, and 
in 1924 became Secretary of State for Home 
Affairs in the MacDonald Ministry. When, in 
1929, a new election brought about a return 
of the Labour Ministry, headed again by 
MacDonald, Henderson became Secretary of 
State for Foreign Affairs. See MacDonald, 
James R. 

HENDERSON, Ky. See Kentucky (back 
of map). 

HENDRICKS, hen' driks y Thomas An- 
drews (1819-1885), one of the most famous 
of the governors of Indiana and a former Vice- 
President of the United States. He was born on 
a farm near Zanes- 
ville, 0., was edu- 
cated in the public 
schools of Indiana, 
studied law in his 
uncle's office, and was 
admitted to the bar 
in 1843. He was 
elected to the legisla- 
ture in 1848, to the 
national House of 
Representatives in 
1851, and in 1863 to 
the United States 
Senate; was a can- 
didate for the Demo- 
cratic nomination for 
President in 1868, 
and in 1872 was 
elected governor of 
Indiana. He was 
nominated for the 
Vice-Presidency by the Democratic party in 
1876, on the ticket with Til den; was again ja 
candidate in 1884, with Cleveland as the candi- 
date for President, and was elected. Hen- 
dricks was the fifth Vice-President who died 
during his term of office. 

HENGIST AND HORSA, semi-legendary 
Jutes who landed with their bands in Kent, 
England, in 449. Hengist is said to have ruled 
Kent until his death in 488, and Horsa to have 
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Vice-President of the 
United States during 
Grover Cleveland’s first 
term as President (1885- 
i88q). 
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been slain about 455, at the Battle of Aylesford. 
They are mentioned in the Anglo-Saxon 
Chronicle. They came to Britain to help the 
British king Vortigern against the Piets, but 
they turned against him at the time Horsa 
was defeated. Hengist is said to have later 
conquered all of Kent. See England (His- 
tory: The Romans Withdraw). 

HEN HAWK. See Falcon; Goshawk; 
Hawk. 

HENLEY, William Ernest (1849-1903), 
an English poet, editor, and critic, who was a 
leader in the revolt against the outworn tradi- 
tions of the Victorian Age. Afflicted from 
childhood with a tuberculous disease, beset 
by misfortunes throughout his life, Henley 
displayed a magnificent courage that is well 
illustrated by the famous lines from his often- 
quoted Imictus : 

It matters not how strait the gate, 

How charged with punishments the scroll, 

I am the master of my fate; 

I am the captain of my soul. 

Henley was bom at Gloucester, and was 
educated there at the Crypt Grammar School. 
During his early manhood, he lay on his back 
in an Edinburgh hospital for twenty months. 
While there, he wrote, for the Cornhill Maga- 
zine , a series of poems entitled Hospital 
Rhymes. Through the editor of the magazine 
— Leslie Stephen — Henley came to know 
Robert Louis Stevenson, and, for many years, 
the two were the best of friends. They col- 
laborated on five plays, and Stevenson used 
his friend as a model for Long John Silver in 
Treasure Island. A quarrel that was never 
healed marred the relationship at a later 
period; the great novelist died nine years 
before Henley, and the two had not then be- 
come reconciled. 

From 1877 until his death, Henley edited 
literary periodicals of high excellence but un- 
certain financial support; he made an art of 
journalism, and his pungent criticisms had a 
profound effect upon his contemporaries. Yet 
his poetry was his greatest achievement, and 
by it he is remembered to-day. Original and 
forceful, but sometimes permeated with sheer 
lyric beauty, his verse is wholly typical of 
this rugged and fearless writer. 

His Works. Henley’s best-known critical writ- 
ings include Views and Reviews (two series), The 
Centenary Burns, and his editorial work on A 
Book of English Prose and Tudor Translations. 
His volumes of poetry are represented by The Song 
of the Sword , For England's Sake, Hawthorn and 
Lavender , and A Song of Speed. 

HENNA, a small shrub, also known as 
Egyptian Privet and Jamaica Mignonette, 
which grows in Arabia, Persia, the East Indies, 
and Northern Africa. It is cultivated for its 
flowers, the fragrance of which is prized by 


Egyptian ladies, and for the leaves, from which 
coloring matter is derived. Women of the 
East long have used it to color their nails, the 
tips of their fingers, and parts of their feet, and 
men have employed it for dyeing their beards, 
the manes and hoofs of horses, and for coloring 
skins. As a dye, henna is a reddish color ap- 
proaching the orange and yellow, varying ac- 
cording to the article to which it is applied. 
It is commonly used in America as a dye for 
the hair. 

Scientific Name. Henna belongs to the loosestrife 
family, Lythraceae. Its scientific name is Lawsonia 
alba. 

HENNEPIN, hen* e pin , Louis (about 1642- 
1706), a Belgian missionary, and one of those 
explorers about whose names clings much of the 
romance of early days of adventure and dis- 
covery in the Mississippi Valley. He had 
preached and won many converts in France 
before he set out with La Salle, in 1675, to carry 
the gospel to the American Indians. As soon 
as he had made a slight acquaintance with 
their language, he began preaching to the In- 
dians at Fort Frontenac, but the call of further 
adventure was strong, and in 1678 he started 
with La Salle on an exploring expedition. In 
a boat which Hennepin had built, the party 
made its way through lakes Erie, Huron, and 
Michigan, until they came to the Saint Joseph 
River. Up this they paddled in canoes, which 
also bore them down the Kankakee to the 
Illinois River. 

At Fort Crevecoeur, which they built near the 
present city of Peoria, Hennepin parted from 
La Salle, to proceed down the Illinois to the 
great “Father of Waters.” Captured by the 
Indians and carried far up the Mississippi, 
he and his followers were the first white men to 
look upon Saint Anthony’s Falls and the Minne- 
sota region thereabout. This experience dis- 
couraged Hennepin, who returned shortly 
afterward to France, and though his superiors 
in the Church ordered him to return to America, 
he refused. After La Salle’s death, Plennepin 
published a New Discovery of a Very Great 
Region Situated in America , in which he 
assumed the credit for many of La Salle’s 
discoveries. Some of his assumptions were 
proved false, but this story was enthusiastically 
read and widely translated. See La Salle, 
RenIs Robert 

HENNEPIN CANAL, also called Illinois 
and Mississippi Canal, the only small-boat 
canal constructed in the United States since 
1850. It extends from the Illinois River near 
Hennepin to the Mississippi, three miles below 
Rock Island. After fifteen years’ work, it was 
completed in 1907 at a cost of $7,500,000 and 
is now used principally for the transportation 
of coal (and a little grain) from the Illinois 
fields; even for this purpose its usefulness is 
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declining. The canal is seventy-five miles long, 
fifty-two feet wide at the bottom, and seven 
feet deep, and has thirty- two locks. Another 
canal nearly thirty miles in length, of the same 
width and depth, enters the Hennepin near 
Sheffield and serves as a feeder, the water being 



ILLINOIS CANALS 

(0) Hennepin; ( b ) Illinois and Michigan. 

forced into the main canal by a dam a quarter 
of a mile long, at Sterling. In connection with 
the Illinois and Michigan Canal (which see), 
this affords a short route for light boats going 
from Lake Michigan to the Upper Mississippi. 

Canal. 

HENRIETTA, a dress fabric of light weight, 
named after Henrietta Maria, wife of Charles 
I of England. It is finer and more lustrous 
than cashmere, which it resembles. Henrietta 
has a twill weave. 

HENRIETTA MARIA, consort of Charles 
I, and the queen for whom Maryland was 
named. See Charles (I, England); Balti- 
more, Sir George Calvert; Maryland. 

HENRY, a name famous in English his- 
tory, borne by eight sovereigns who have worn 
the crown of England. 

Henry I (1068-1135), the third of the Norman 
line of kings, was the youngest son of William 
the Conqueror. Because of his studious habits 
he has received the surname BeaucUrc , which 
means good scholar. He caused himself to be 
proclaimed king in 1100, on the death of his 
brother, William Rufus, who was killed while 
hunting in the New Forest, Henry’s right to 
the throne was contested by his elder brother, 
Robert, Duke of Normandy, and in the wars 
which followed, Henry not only established his 
claim to the royal title, but wrested from Rob- 
ert all of his possessions in Normandy. . 

To win the favor of his Saxon subjects, he 
married Matilda, daughter of Malcolm III of 
Scotland; their daughter, the Princess Matilda, 
was named by her father as his successor to the 
throne. During Henry’s reign, great progress 
was made in the unifying of his Saxon and 
Norman subjects, and the wars he waged 
against the Normans in France greatly stimu- 
lated the feeling of English nationality. Like 
his illustrious father, Henry cohsistently op- 


posed the powerful feudal lords, and made 
himself the champion of the common people. 

Henry II (1133-1189), the son of Matilda, 
Henry Ls daughter, and of Geoffrey Plantag- 
enet, Count of Anjou, was the first of four- 
teen English rulers of the Plantagenet line. 
On the death of Henry I in 1135, the throne 
was seized by Stephen of Blois, a grandson of 
William the Conqueror, and after several years 
of warfare, an agreement was made whereby 
Stephen was to retain the crown and Henry 
was to be his successor. The latter’s corona- 
tion took place in 1154, and his long reign of 
thirty-five years was memorable. 

Henry continued the policy of his predeces- 
sors in checking the power of the great nobles, 
and he also attempted to make the Church 
submit to the civil power. As a result of his 
struggle with the clergy, Thomas a Becket, 
the archbishop of Canterbury, was murdered. 
During his reign, circuit courts were estab- 
lished, the financial system was reorganized, and 
roads were built. In this period, also, the Eng- 
lish gained their first supremacy over the 
Scots, while the foundation for the present 
kingdom was laid by the king’s conquest 
of Ireland. Henry’s last years were embit- 
tered by the disloyalty and rebellion of 
his sons, among whom were Richard the 
Lion-heart and John, the next two sovereigns 
of England. 

Henry III (1207-1272), eldest son of King 
John, succeeded his father in 1216, but his per- 
sonal rule did not begin until 1227, when he 
was declared of age. He proved himself a 
faithless and tyrannical king, and in 1258 the 
great nobles, led by Earl Simon de Montfort, 
rose in revolt, forcing him to sign an agree- 
ment known as the Provision of Oxford, 
whereby the governing power was to be placed 
for the time being in the hands of a com- 
mittee of the barons. Henry later repudiated 
this agreement, and in the civil war which fol- 
lowed, he was defeated at the Battle of Lewes 
(1264) and taken prisoner. In the king’s name, 
Earl Simon then summoned a Parliament, in 
which the commons, as well as the clergy apd 
nobility, were represented, marking the begin- 
ning of the modern system of Parliamentary 
government (1265). Throughout the remain- 
der of Henry’s reign, his son, Prince Edward, 
had control of affairs. 

Henry IV (1367-1413) was the eldest son of 
John of Gaunt, and the first of the Lancastrian 
line of kings. He ascended the throne in 1399, 
on the abdication of the weak Richard II, and 
as he owed his right to rule to Parliament, lie is 
sometimes known as the first constitutional 
monarch of England. His firmness and vigor 
were revealed early in his reign, in his suppres- 
sion of the uprisings of rebellious nobles and of 
the Scots and the Welsh. During this period 
occurred the first persecution of the Lollards. 
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Henry was the friend and patron 
first great poet, Geoffrey Chaucer. 

Henry V (1387-142 2), son and 
Henry IV, came to the 
throne in 1413- He con- 
tinued his father’s persecu- 
tion of the Lollards, and in 
1417 put to death their cele- 
brated leader, Sir John Old- 
castle. The Hundred Years’ 

War with Prance, begun in 
the reign of Edward III, was 
renewed by Henry in 1415. 

After capturing the town of 
Harfleur, he met a great 
French army of armor-clad 
knights on the field of Agin- * 
court, and with a force of 
10,000, most of whom were 
armed with bows and arrows, 
overwhelmingly defeated 
them. Five years later, he 
concluded with the French 
king, Charles VI, the Peace 
of Troyes, according to 
which the crown of France 


of England’s the last battle of the Wars of the Roses. He 
laid claim to the kingly title as a descendant, 
successor of on his mother’s side, of John of Gaunt, founder 

of the House of Lancaster. 
His father was Edmund 
Tudor, Earl of Richmond. 
By his marriage to Elizabeth, 
a princess of the House of 
York, he at last united the 
two rival houses. Several 
insurrections troubled his 
reign, but these were easily 
suppressed, and he won the 
support of the common 
people by refusing to be 
drawn into foreign wars. 

During his reign, the royal 
power was greatly strength- 
ened by despotic measures, 
but these were directed 
chiefly against the nobility, 
from whom he exacted heavy 
taxes. To strengthen an al- 
liance made with Spain, he 
henry vi arranged for the marriage of 

his son Arthur to Catharine 


was to go to the English king on the death of 
Charles. War broke out again in 1422, and 
early in the campaign, Henry was taken ill and 
died. 

Henry VI (1421-1471) was proclaimed king 
of England in 1422, on the death of his father, 
Henry V, though at this time he was less than 
a year old. A few weeks later, Charles VI of 
France died, and the child, in accordance with 
the terms of the Treaty of Troyes, was pro- 
claimed king of France also. Henry’s uncle, 
the Duke of Bedford, ruled for him in France 
and succeeded in holding that country until 
1429, when, through the heroism of Joan of 
Arc, the English were defeated at Orleans. 
Gradually the French won back their posses- 
sions, until, in 1451, Calais alone was left to 
England. That was not lost to the English 
until a century later. 

Henry was pious and gentle, but hopelessly 
incompetent, and at intervals suffered from at- 
tacks of insanity. The great nobles took 
advantage of his weakness to oppress the com- 
mon people, and the popular discontent found 
expression in 1450 in the uprising known as 
Jack Cade’s Rebellion. In this reign began 
the struggle between the rival houses of York 
and Lancaster, the first battle of which, fought 
at Saint Albans, in 1455, was a defeat for the 
king’s forces. In 1461, Edward IV, head of the 
House of York, was crowned king. Henry was 
reinstated for a brief period in 1470, but the 
following year he was imprisoned in the Tower 
of London, where he was murdered. 

Henry VII (1456-1509), first of the royal 
Tudor line, was proclaimed king in X485, after 
the defeat of Richard III at Bos worth Field, 


of Aragon, daughter of Ferdinand and Isabella 
of Spain, and, after Arthur’s death, secured the 
betrothal of the young widow to his son Henry 
(afterward Henry VIII). The friendship of the 
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Scots was won by the union of his daughter 
Margaret with James IV of Scotland. Henry’s 
reign was made glorious by the discovery of the 
continent of North America by John Cabot, 
in 1497. 
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Henry VIII (1491-1547), the king who sev- 
ered the ties that bound the Church of Eng- 
land to the Church of Rome, succeeded his 
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father, Henry VII, in 1509, and was crowned 
two weeks after his marriage to Catharine of 
Aragon. During the first part of his reign, he 
gave his attention chiefly to foreign affairs. 
After the election of Charles V as Holy Roman 
Emperor, Henry’s aid was sought both by the 
emperor and by his rival for the imperial 
dignity, Francis I of France, and a friendly 
meeting took place in 1520 between the Eng- 
lish and French kings on the famous Field of 
the Cloth of Gold. Henry gave his support to 
Charles, but withdrew from the struggle in 
^ 525 - 

In the meantime, he had come to a mo- 
mentous decision in regard to his domestic 
affairs, and one that was destined to have per- 
manent influence in English history. Having 
grown tired of his wife, who had failed to 
bear him a male heir, and infatuated by the 
charm and beauty of Anne Boleyn, one of 
the queen’s maids of honor, he determined 
to secure a divorce. He pretended to believe 
that Heaven had failed to send him a son 
because he had married his brother’s widow, 
and in 1527 he asked Pope Clement VII to 
declare the marriage illegal and to grant him 
a divorce. Not being able to obtain the Papal 
consent to this scheme, he acted on the sug- 
gestion of one of his trusted advisers, Thomas 
Cromwell, and proceeded to get a decree from 
his own courts. In 1533 he secretly married 


Anne Boleyn, and in the same year, Thomas 
Cranmer, who had been made archbishop of 
Canterbury, formed a court and tried the case, 
as a result of which the first marriage was 
declared null and void, and the second one 
lawful. 

A submissive Parliament completed the 
breach with Rome by passing two acts. One, 
enacted in 1534, set aside the authority of the 
Pope in England; the other, the celebrated 
Act of Supremacy (1535), declared Henry the 
supreme head of the Church of England. The 
king used his authority to suppress the monas- 
teries of the kingdom, and in 1539 all monastic 
property was given to the Crown. 

Anne Boleyn did not long retain the affec- 
tion of her royal master, and in 1536 she was 
beheaded on the charge of unfaithfulness. Her 
daughter, the Princess Elizabeth, became in 
time Queen Elizabeth, or “Good Queen Bess,” 
one of the most illustrious rulers of history. 
Jane Seymour, Henry’s third wife, was the 
mother of a prince who later ruled as Edward 
VI. On the death of Jane, the king married 
a German princess, Anne of Cleves, the ar- 
rangements for the union being made by 
Cromwell. Henry’s dislike for his wife resulted 
in another divorce and in the disgrace and 
death of the minister who had brought about 
the marriage. The fifth wife, Catharine How- 
ard, was soon sent to the block, because it 
was proved that she had been guilty of mis- 
conduct before marriage. In 1 543 Henry mar- 
ried his sixth and last wife, Catharine Parr, 
who succeeded in outliving her husband. 

The outstanding feature of Henry’s reign was 
the separation of the Church of England from 
the Church of Rome, an event which some- 
times overshadows his constructive work as 
a creator of the English navy. While other 
monarchs were creating standing armies, he 
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was bringing the sailing warship to perfection, 
laying the foundation for England’s mastery of 
the seas. The most important literary event of 
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his reign was the publication of Sir Thomas 
Morels Utopia (which see), a romance of an 
imaginary ideal kingdom. b.m.w. 

Related Subjects. The following articles in these vol- 
umes will throw light on the periods of English history 
covered by the reigns of these eight kings: 


Agincourt, Battle of 
Becket, Thomas a 
Boleyn, Anne 
Cabot, John and 
Sebastian 

Catharine of Aragon 
Charles (France) 
Cromwell, Thomas 
England (History) 
Field of the Cloth of 
Gold 

Hundred Years’ War 
Joan of Arc 


John 

John of Gaunt 
Lancaster, House of 
Montfort, Simon de 
Plantagenet 
Reformation, The 
Richard (England) 
Roses, Wars of the 
Stephen 
Tudor 

William (I, England) 
York, House of 


HENRY, the name of four French kings. 
Henry I (1008-1060) was the grandson of Hugh 
Capet, founder of the Capetian dynasty. His 
reign marked the height of the feudal system 
in France. 


Henry II (1519-1559), son and successor of Francis 
I, ascended the throne in 1547. During his reign, the 
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French won from the English the important port of 
Calais, their last possession in France, but in a war 
with Philip II of Spain, the French king was less suc- 


cessful, and after suffering severe defeats, was obliged 
to sign an unfavorable treaty at Cateau-Cambresis 
(1559). His persecution of the Huguenots sowed the 
seeds of the terrible religious wars that desolated 
France during the reigns of his sons, Charles IX and 
Henry III. Henry’s wife was the famous Catharine 
de’ Medici. 

Henry III (1551-1589), third son of Henry II, suc- 
ceeded his brother Charles in 1574. During his en- 
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tire reign, the country was harassed by the struggles 
between the Protestant and Catholic parties. By 
granting certain concessions to the Huguenots, Henry 
so alarmed the opposite faction that, under the leader- 
ship of the Duke of Guise, they formed a Catholic 
League. Through the influence of the League, the 
privileges of the Huguenots were repealed, bringing 
on a war in which the Protestants, led by King Henry 
of Navarre, were successful. 

Then followed the assassination of two Catholic 
leaders, the Duke of Guise and the Cardinal of Lor- 
raine, which aroused the bitter indignation of all 
Catholics of France and prompted Henry to place him- 
self under the protection of Navarre. The two kings 
then came to an understanding and planned the 
capture of Paris, but as they were advancing toward 
the city, at the head of a great army, Henry of Franca 
was assassinated. He was the last ruler of the House 
of Valois. 
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Henry IV (1553-1610), successor of Henry III, best 
known as Henry of Navarre, one of the most im- 
posing figures in French history for two centuries and 
one of the greatest of the Bourbon line of kings. He 
was the son of Anthony of Bourbon, Duke of Ven- 
dome, and of Jeanne d’Albret, queen of Navarre. 
His mother reared him in the Protestant faith, and 
in his early manhood he joined the Huguenot army in 
France. In 1572 he married Margaret of Valois, 



HENRY IV 

Better known as Henry of Navarre. 

sister of Charles IX, and after the Massacre of Saint 
Bartholomew’s Day, which took place during the 
marriage festivities, he was forced to accept the 
Catholic faith. Escaping from Paris, in 1576, he re- 
tracted his statement of conversion and placed him- 
self at the head of the Huguenots, winning a decisive 
victory over the Catholic League at Coutras, in 1587. 

Two years later, King Henry III was assassinated. 
Before he died, he named Henry of Navarre as his 
successor, but the latter had to assert his claim to the 
throne by force of arms. At Ivry, on March 14, 1590, 
he won the splendid victory which Macaulay has 
celebrated in his Battle of Ivry. Its opening lines are 
famous: 

Now glory to the Lord of Hosts, from whom all 
glories are! 

And glory to our Sovereign Liege, King Henry of 
Navarre. 

Now let there be the merry sound of music and 
the dance, 

Through thy cornfields’ green and sunny vines, 
oh! pleasant land of France. 

Even this victory did not smooth his path; so, in 
order to bring peace to his distracted country, he de- 
clared himself a Catholic and was crowned king in 
1594. Ki 1598, when tranquillity had been restored 
throughout the kingdom, he issued the famous Edict 
of Nantes, granting religious liberty to his Protestant 
subjects. Henry then turned his attention to the 
development of his country’s resources, and France 
enjoyed a period of prosperity it had not known for 


many years. In 1610, while he was preparing to make 
war on the House of Austria, he was struck down by 
the dagger of an assassin. 


Related Subjects. The following articles in these vol- 
umes contain much information as to the history of France 
during the periods of these kings: 


Bourbon 

Capetian Dynasty 
Catharine de’ Medici 
France (History) 
Guise 

Huguenots 


Nantes, Edict of 
Navarre 

Saint Bartholomew’s 
Day 

Valois, House of 


HENRY, the name borne by seven rulers 
who wore the crown of the Holy Roman 
Empire. Of these, Henry III, Henry IV, and 
Henry VI were the most important. 


Henry III (1017-1056) succeeded to the throne of 
Germany in 1039 on the death of his father, Conrad 

II, and was crowned emperor in 1046. Under his 
able rule, the power of the German nation was greatly 
increased, and he is also renowned in history for the 
part he took in strengthening the powers of the Pope 
and in encouraging reforms in the Church. In 1046, 
when three rivals were attempting to gain the Papal 
throne, he made an expedition to Italy, settled the 
difficulty by appointing a new Pope, Clement II, and 
throughout the rest of his reign made the nomina- 
tions to the Papal chair. 

Henry IV (1050-1106), son and successor of Henry 

III, became king of Germany at the age of six. Dur- 
ing his mother’s regency, the nobles rose in revolt, and 
when Henry, in 1069, took control of affairs, he found 
the kingdom in a state of turmoil. After several 
years of warfare, by which he attempted to establish 
his authority throughout his dominions, he came into 
conflict with Pope Gregory VII, who, in 1075, issued 
a decree forbidding civil rulers to make appointments 
to Church offices. Henry’s answer to this decree was 
his summoning of a council at Worms in 1076, which 
deposed the Pope. 

Gregory in turn excommunicated the king, re- 
leasing his subjects from their allegiance to him, 
and after a futile struggle, Henry was forced to yield. 
Gregory had retired to a stronghold at Canossa, in 
the Apennines, and the humbled ruler was obliged to 
stand barefooted in the snow in the castle courtyard 
for three days, before he was permitted to kneel at the 
feet of the Pope and receive forgiveness. 

On his return to Germany, however, he renewed 
the struggle, and for years his country was torn by 
civil war. In 1084 he succeeded in capturing Rome, 
placing on the Papal throne an antipope of his own 
selection, who in the same year crowned him Holy 
Roman Emperor. Soon after, Pope Gregory died in 
exile, and the contest was taken up by his successors, 
one of whom renewed the sentence of excommunica- 
tion against the emperor. Finally, in 1105, after one 
of his own sons had been persuaded to rebel against 
him, Henry was forced to abdicate. A few months 
later, in the midst of preparations for war, he died. 

Henry VI (1165-1x97) was the son of Frederick, 
surnamed Barbarossa. He succeeded to the throne 
in 1190, and the following year was crowned emperor 
at Rome. Through his wife he laid claim to the throne 
of Sicily, and a part of his reign was given up to the 
conquest of the Sicilian kingdom. While Richard 
the Lion-heart, king of England, was passing through 
Henry’s dominions on his way home from the Third 
Crusade, the emperor caused his arrest and imprison- 
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ment, and the release of the royal captive was secured 
only on the payment of a ransom equivalent to nearly 
$50,000 — a large sum at that time. Henry was one 
of the strongest of the early German emperors, and 
when he died he was attempting to secure for his own 
family the hereditary rights to the crown. 

Related Subjects. Further information as to the periods 
of history which fell within the reigns of these monarchs 
will be found in the following articles: 

Crusades Gregory (VII, Popes) 

Frederick I, Barbarossa Holy Roman Empire 

Germany (Conflict with Richard (I, England) 

the Papacy) 

HENRY, Alexander. See Canadian Lit- 

erature (English Canada). 

HENRY, Joseph (1799-1878), an authority in 
physics, whose brilliant experiments in elec- 
tricity have coupled his name with Franklin’s 
and Edison’s as one 
of the three most 
original investigators 
that America has thus 
far produced in that 
branch of science. Fie 
was bom at Albany, 
N. Y., and received 
his education in the 
Albany Academy . Fie 
began to experiment 
with electricity at an 
early age, and his first 
important achieve- 
ment was the devel- 
opment of the elec- 
tromagnet, previous- 
ly discovered by Wil- 
liam Sturgeon of Eng- 
land (see Electro- 
magnet) . A large magnet which Henry built, 
capable of sustaining 3,600 pounds and occupy- 
ing a single cubic foot of space, is now in the 
possession of Princeton University. In 1831 
he invented the first electromagnetic telegraph, 
transmitting signals over a wire more than a 
mile in length, causing a bell to ring at the 
farther end of the wire. “This,” said President 
Garfield, “was the last step in the series of 
great discoveries which preceded the invention 
of the telegraph.” 

In November, 1832, Henry was called to 
occupy the chair of natural philosophy at 
Princeton, where he remained for several years. 
In 1846 he became the first secretary and direc- 
tor of the Smithsonian Institution. Upon the 
organization of the government lighthouse 
board, in 1852, he became a member, and from 
1871 until his death, was its chairman, A 
Memorial of Joseph Henry was published by 
order of Congress in 1880, 

Hi® Writings. His published papers include over 
150 titles. In 1 886 two volumes of the Scientific 
Writings of Joseph Henry were published by the 
Smithsonian Institution. 


HENRY, 0 . See Porter, William Sydney. 

HENRY, Patrick (1736-1799). If the ac- 
counts of those who heard him are to be trusted, 
Patrick Henry was the most eloquent orator of 
his time. How unfortunate that we have no 
shorthand accounts of his addresses, no phono- 
graph records which would reproduce both his 
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PATRICK HENRY 

The stirring orator of the Revolutionary period. 

language and his intonations. For true 
oratory lies not in words nor tricks of gesture, 
but in the emotional impulse which is com- 
municated to the hearer. On this point the 
testimony of Patrick Henry’s contemporaries 
is clear. Of this man, who at the age of twenty- 
eight was called the “Orator of Nature,” it 
has been said by one who heard many of his 
speeches: 

He is by far the most powerful speaker I ever heard. 
Every word he says not only engages but commands 
the attention; and your passions arc no longer your 
own when he addresses them. But his eloquence is 
the smallest part of his merit. 

Born May 29, 1736, in Hanover County, 
Va., of Welsh and Scottish descent, Henry was 
endowed with a remarkable conversational 
ability and the keenest powers of observation. 
Although he left school at an early age, he was 
instructed by his father, who was an educated 
man, and he possessed the type of mind, which 
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THE FAMOUS SPEECH IN THE HOUSE OF BURGESSES 

The artist portrayed the scene at the moment when an indignant fellow member interrupted the speaker 
with the cry of “Treason!” The chairman is shocked at the vehemence of the orator, also, and appears ready 

to spring from his chair. 


is capable of self-discipline. He remembered 
what he read and made it his own by observa- 
tion and reflection. In 1760 he was licensed 
to practice law, upon promising to continue his 
study, and this promise he faithfully kept. 
However, his brilliant speeches in a noted 
lawsuit called the Parson’s Cause, were step- 
ping-stones to fame, and he suddenly found 
himself a power in the community. 

Henry was an earnest advocate of the rights 
of the colonies as guaranteed by their charters, 
so when he became a member of the Virginia 
House of Burgesses (1765), he stood forth as the 
people’s popular representative against the 
aristocratic faction. In May, 1774, he was 
elected a delegate to the First Continental 
Congress. A year later, while attending the 
Virginia Provincial Convention, in reply to the 
objections to his proposal to organize a militia 


for the defense of the colonies against England, 
he made the most famous speech of his life; 
from it the following is quoted: 

'There is no retreat but in submission and slavery. 
Our chains are already forged. Their clanking may 
be heard on the plains of Boston. The next gale that 
sweeps from the north will bring the clash of resound- 
ing arms. Our brethren are already in the field. 
Why stand we here idle? What is it that gentlemen 
wish? What would they have? Is life so dear or 
peace so sweet as to be purchased at the price of 
chains and slavery? Forbid it, Almighty God! I 
know not what course others may take, but as for me, 
give me liberty or give me death ! 

In 1776 Henry was chosen a member of the 
committee to prepare the first constitution of 
the commonwealth of Virginia, and the same 
year was elected governor of that state, a post 
which he held for two terms, from 1776 to 
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1779 and from 1784 to 1786. Later, at different HENRY THE LION. See Brunswick, 

times he was offered a seat in the United States Family of. 

Senate, the position of Secretary of State HENRY THE NAVIGATOR (1394-1460), 

fifth son of John I of Portugal and grandson of 
an Englishwoman, Philippa of Gaunt. Prince 
Henry did much to encourage various ex- 
plorers, and from time to time sent vessels on 
voyages of discovery, being influenced largely 
by what Marco Polo had told in his book 
(see Polo, Marco). His great life ambition 
was to explore parts of the unknown world. 
One of the results of his efforts was the dis- 
covery of the shape of the great continent of 
Africa. Under his inspiration, Portuguese 
sailors found their way to Brazil. There, later, 
gold and diamond mines were developed which 
brought great wealth to Portugal, for that 
country thenceforth claimed the vast eastern 
section of South America (see Demarcation, 
Line oe). The Madeira Islands were reached 
by Plenry in 1420, and the Azores in 1448, 
and for the next fifty years the commerce 
and colonial possessions of the Portuguese were 
steadily developed in Brazil and India, because 
of the impulse he imparted. He also founded a 
school for navigation at Sagres, and built an 
observatory near Cape Saint Vincent. See 
Portugal (Expansion by Exploration). 
HENSCHEL, hen' shel, Georg (1850- ), 

(under President Washington), the office of a German-English musical composer, singer, 
Chief Justice of the United States Supreme and director, who established the famous 

Court, and reelection as governor, each of London Symphony Concerts and was the first 

which he refused. In 1799 he was elected conductor of the Boston Symphony Orchestra, 

to the Virginia House of Delegates, but died He made his first public appearance as a pianist, 

on June 6 of that year, before taking his when twelve years of age, at Breslau, his 

seat, native city, later studying at Leipzig and 

Henry was not remarkable in appearance, Berlin. His fine baritone voice soon gained him 
and though sometimes careless in his dress, recognition, and he entered the field of grand 

he was never slovenly. His manner was mild opera. In 1877 he began a successful career 

and kindly. He was quiet and self-con trolled, in England as a teacher, singing also at leading 

and very considerate of the welfare of others, concerts. In 1881 he married an American 

Although his early years were marked by soprano, Miss Lillian Bailey, Pie composed 
poverty, he attained independence and a several songs, operas, 
substantial estate in later years. and orchestral pieces; 

Be was buried at Red Hill, his estate located his outstanding work 
about thirty miles south of Appomattox, is the magnificent 
On the plain marble slab which covers his Latin hymn, Stabat 

grave is the inscription ; “’His fame is his best Mater . Both in Eng- 

epitaphV e.u.g. land and in America, 

’ HENRY IV. See Shakespeare, William Plenschel has exerted 
(Synopses of the Plays). a strong influence in 

HENRY V. See Shakespeare, William, musical circles. 

(Synopses of the Plays). HENTY, George 

HENRY VI. See Shakespeare, William Alfred (1832-1902), 

(Synopses of the Plays). an English author of 

HENRY VIII. See Shakespeare, William scores of books for 
(Synopses of the Plays). boys. These have no 

HENRY FREDERICK, Duke of Mecklen- especial literary merit 
burg-Schwerin, Prince Consort, husband of but this fact does not 
Queen Wilhelmina of the Netherlands. See disturb their juvenile 
WiLHELMXNA. readers. Something happens on every page; the 

HENRY THE FOWLER* See Germany heroes, many of them boys themselves, achieve 
(History: A Troubled Time). success in the face of tremendous obstacles, and 
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in the background are stirring historical scenes. 
Libraries often find it difficult to supply the 
demand for “Henty books.” The stories are 
clean, and they exalt physical and moral 
courage. Henty, who was born at Trumpington, 
in Cambridgeshire, was not always a writer of 
boys 5 books. After Ms graduation from Caius 
College, Cambridge, he served for a time in 
the army, and in 1866 became a war corre- 
spondent, reporting for a London paper the 
Austro-Italian and Franco-German wars,, as 
well as expeditions to the interior of Africa. 
He was a man of middle age before he wrote 
his first juvenile story, and produced about 
eighty in all. The titles of some of these are In 
the Irish Brigade , With Butter in Natal , The 
Treasure of the Incas } With Clive in India , 
and With Wolfe in Canada. 

HEPATICA, he pat' i kah , a sturdy but dainty 
flower of the woodlands in nearly all countries 
of the northern hemisphere. Its name comes 
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HEPATICA TRILOBA 

from the Greek word for liver, suggested by the 
shape of the leaves, and the plant is often 
called liverleaf or liverwort . There are two well- 
known American species, one with leaf lobes 
rounded, more common in Eastern America, 
and one with pointed leaf lobes, common in the 
West. 

If the ill-smelling skunk cabbage be ex- 
cepted, the hepatica is the first flower to 
appear in spring from. Canada to Northern 
Florida. When snow is still on the ground, 
hepaticas of white, pink, blue, or lavender may 
be seen nodding in warm, sheltered places, 
especially in open woodland, each on a slender, 
hairy stem. The blossoms have six sepals, 
and are shaped like buttercups. They appear 
before the new green leaves rise above the 


leaves of last year, which are three-lobed, 
dark-colored, and leathery. b.m.d. 

Scientific Names. The hepaticas constitute a 
genus in the buttercup family, Ranunculaceae. The 
species with rounded lobes is Hepatica hepatica or 
triloba ; the sharp-lobed species is H. acuta. 

HEPATIC, he pat' ik , ARTERY. See Liver 

HEPATIC DUCT. See Gall Bladder. 

HEPHAESTUS, he fes' tus , the Greek name 
of the god Vulcan (which see). 

HEPPEL WHITE, George. See Furniture 
(English Development). 

HEPTAMERON, a collection of stories made 
in the time of Marguerite of Valois. (1553-16 15), 
wife of Henry IV of France. Their inspiration 
was the Decameron of Boccaccio. The story- 
tellers in the Decameron fled from the pest in 
Florence; in the Heptameron , ten men and 
women, caught in a Pyrenees storm, passed 
the time by each telling a story every day 
for ten days. Only those for seven days 
and two of the eighth day are preserved. See 
Decameron. 

HEPTAMETER, hep tarn' e tur . See Meter. 

HEPTARCHY, hep' tahr kie , the name 
formerly given to the seven divisions of Eng- 
land established by the Angles and Saxons. 
These kingdoms were Kent. Sussex, Wessex, 
Essex, Northumberland, East Anglia, and 
Mercia. They were founded at different 
times, and were for years constantly at war 
with one another. In 827 Wessex, under Eg- 
bert, achieved supremacy and virtually ab- 
sorbed the others, their consolidation marking 
the beginning of the modern kingdom of Eng- 
land and the British Empire. Egbert is thus 
considered to have been the first king of Eng- 
land. See Egbert. 

Derivation. The word heptarchy is derived from 
the Greek hepta, meaning seven , and arc he , or kingdom. 

HERA, he' rah. See Juno. 

HERACLIUS, hehr ah kli' us, a Byzantine 
emperor. See Byzantine Empire. 

HERALD. In the days when there were no 
modern means of communication, a ruler 
made known his orders and his requests 
through officers known as heralds. In ancient 
Greece and Rome, the heralds appeared in the 
public squares and summoned the assemblies or 
announced some exciting piece of news, such as 
the approach of a hostile army. In medieval 
times, the duties of heralds multiplied, and their 
importance increased in comparison (see 
article following, Heraldry). Their costumes 
were gorgeous in the extreme, and their 
journeys from one court to another were 
attended with all sorts of elaborate ceremonials. 
As the direct representatives of the king, they 
were regarded as possessing in some measure 
the sacredness of royalty, and it was a crime to 
interfere in any way with a herald’s perform- 
ance of his duties. 



JL JL ERALDRY. It is always interesting place, and many an old family of England, 
to read, in the old romances, of the coats of whose coat of arms has come down through the 
arms borne by the noble knights. One may not centuries, is prouder of that insignia than of 
know what a “lion passant on a field or” really its material possessions. 

means, but it is nevertheless fascinating. It Some Interesting Examples. Heraldry is by 
seems a subject far removed from science, and no means a simple science. It demands an ex- 
yet there is a science of coats of arms, or, as tensive knowledge and the ability to recognize 
they are more technically called, armorial bear - the slightest shades of distinction. Here it is 
ings. This science is heraldry , which in many not possible to treat the subject fully, but some 
countries is in charge of a special body of men. of the simpler terms, which are frequently met 
In England, for example, there is the Heralds’ with in reading, may well be made clear. 
College, without whose authority no family First, there is the escutcheon , which is the 
may adopt a new coat of arms or assume one background for all armorial bearings. This is 
which their ancestors bore. shield-shaped, to denote its origin. The term 

What Coats of Arms Mean. It used to be is frequently used figuratively, to signify 
the chief pride of a warrior to keep his shield the honor of the family, and a “blot on the 
burnished like a mirror, for it was just a plain escutcheon” refers to any disgrace incurred 
surface of metal with never a mark save those by a member. 

which had been made upon it by the spears of The second point to be noted is the color of 
enemies. But when the Crusades began, in the field, or, as it is technically called, the tine- 
which knights from all over Europe took part, Pure. There are two metals, gold and silver, 
it was found confusing to have no distinguish- known by their French names of or and argent ; 
ing mark. The armor was all alike, the shields and there are five colors, red, blue, black, green, 
differed little from each other, and the visored and purple, called respectively gules, azure , 
helmet concealed the face. Gradually, there- sable , vert , and purpura.. 

fore, there grew up the custom of emblazoning The figure or device inscribed on an escutch- 
upon the shining surface of the shield some de- eon is known as a charge , and charges are of 
vice by which the owner might be known, infinite variety. Some are mere^ designs in 
The choice of such a device was influenced by straight lines, but the most interesting are con- 
many considerations. Many knights chose the ventionalized pictures of natural or fabulous 
lion, a symbol of bravery, or the leopard, em- animals. Most popular of all is the lion, which 
blem of watchfulness and cunning; others the is shown in a number of positions. Since ref- 
stag, with its proudly held head; the eagle, the erences to these are scattered casually through 
swan, or the peacock. Plants, too, were made literature, it will be worth while to explain a 
use of — perhaps some flower which grew about few of the terms. 

the ancestral manor, or some herb which was A lion rampant stands erect on his hind legs 
a favorite family remedy. That these coats of and claws the air with his forefeet. A lion 
arms should become hereditary was to be ex- passant is shown in walking position, looking 
pected, for, naturally, the second generation straight ahead. Couchant , he is on the ground, 
felt pride in the devices which the fathers had with his head raised; dormant , he is asleep; 
honorably worn. and statant , he stands with all four feet firmly 

All of this, however, was most informal, each on the ground. This little discussion will make 
man simply choosing what he pleased; and the clear the reference in the first paragraph to a 
result was that there were frequent duplica- “lion passant on a field or” This means sim- 
tions, and confusion was constant on the field ply a lion in walking posture on a gold field, 
of battle. Under the royal direction, therefore, National Coats of Arms. If an individual 
officers called heralds were empowered to su- feels the need of. a coat of arms to mark . his 
pervise all coats of arms, so no one’s rights descent and his dignity, so much the more does 
might be infringed upon. As customs and man- a great country, and most of the nations of .'the 
ners of dress changed, the coat of arms was no world make use of such devices. In monarch- 
longer blazoned on the shield or embroidered ies, the national coat of arms is almost always 
on the outer coat, but it continued to have its that of the royal family, and those of some 
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countries show in their changes every variation 
in the line of descent. This has been true in 
England, where the arms of France, of the 
House of Orange, and of the House of Hanover 
formerly appeared, but the British coat of 
arms has been simplified so that it bears the 
three lions of England, the rampant lion of 
Scotland, and the harp of Ireland. Below the 
shield appear the English rose, Irish shamrock, 
and Scottish thistle; about it is the ribbon of 
the Garter; and above are the royal crown and a 
crowned lion. See Garter, Order of the. 

In the United States, there were no devices 
which had been handed down through the cen- 
turies, and it was consequently necessary to de- 
cide upon some appropriate symbol. On June 
20, 1782, there was adopted the coat of arms, 
or, as it is more commonly called, the great 
seal , which is in use to-day. It shows the Ameri- 
can eagle, bearing on its breast a shield with 
thirteen stripes and thirteen stars, holding in 
its beak a scroll with the words E pluribus 
unum , and in its claws an olive branch and a 
sheaf of arrows. Canada has a Dominion coat 
of arms which shows the seals of the four orig- 
inal provinces — -Ontario, Quebec, Nova Scotia, 
and New Brunswick — but this is not used as is 
the seal of the United States. Instead, there is 
a great seal, bearing as its central figure the 
ruling sovereign of Great Britain. Each prov- 
ince of Canada, and each state in the United 
States, has its own seal. 

HERAT, hehr' aht , a city in Afghanistan. 
See Afghanistan (Cities). 

HERBARIUM, hehr ha' rih wn , a classified, 
systematically arranged collection of dried 
plants. As the study of living plants in their 
natural surroundings is possible only in a limited 
way, herbariums are invaluable in school work, 
plant study, and, in a large way, as a material 
record of the vegetation of the earth. The 
best herbariums have specimens of plants from 
which the original descriptions of the various 
species were made. Those specimens are called 
types. By studying them in comparison with 
existing plants, relationships can be established 
and histories of plant families read. Next in 
importance to type specimens are specimens of 
plants obtained from comparatively inaccessi- 
ble regions, sent in by collectors who daily risk 
their lives in the cause of science. 

Herbarium plants are usually mounted on 
sheets of white paper, and the best specimens 
show root, leaf, flower, and fruit. These sheets 
are marked with the name of the species, nat- 
ural color, etc., name of collector, and date and 
place of gathering. 

The oldest and one of the greatest herbari- 
ums in the United States is the Gray Herba- 
rium, the labor of the great botanist, Asa Gray, 
and given by him to Harvard University, 
Ranking with it are the herbarium of the .New 
York Botanical Garden, the United States na- 


tional herbarium, the herbarium of the Mis- 
souri Botanical Garden, and the herbarium of 
McGill University, Montreal. In addition to 
these, there are numerous smaller ones in 
museums and colleges throughout America. 

In the herbarium of the Jardin des Plantes of 
Paris, there are a great many of the type speci- 
mens from which American plants were named. 
The greatest of all dried plant collections is 
in Great Britain, at the Kew Gardens, b.m.d. 

HERBART, hehr' bahrt , Johann Friedrich 
(1776-1 84 1), a German philosopher and the 
founder of modern pedagogy. Few philoso- 
phers or educators of 
any time or country 
have had a wider and 
more lasting influence 
than he. Herbart 
was born at Olden- 
burg, and his life, de- 
spite the fact that it 
came to maturity 
during the troubled 
times of the French 
Revolution and its 
succeeding wars, was 
a peaceful one. He 
studied at the Uni- 
versity of Jena, and 
was there a pupil of 
Fichte, whose philos- 
ophy he adopted ar- 
dently for a time, but 
later rejected. He 
taught at the Uni- 
versity of Gottingen, 
at Konigsberg, and then again at Gottingen, 
where he died. Such was his uneventful 
career. The wars of Germany did not attract 
him; never, so far as is known, did he even 
think of carrying a weapon in its battles, but 
he helped to establish for his country a high 
place in the world of thought. 

His Place in Education. His educational 
doctrine was the outgrowth of his philosophy, 
and his writings on education have exerted 
great influence upon the systems of education 
in Europe and America. Herbart believed that 
all subjects are related, and that the knowledge 
of one is strengthened by knowledge s! others. 
He was the originator of the doctrine of ap- 
perception, which means the interpreting of 
new knowledge by the knowledge already in 
the mind (see Apperception). His entire 
system is based upon the idea that the end and 
aim of education is the development of the indi- 
vidual, whom he places above the family or 
the state. In his system of instruction, mo- 
rality held the chief place. He placed special 
stress upon the development of interest, which, 
before his time, had received little attention. 
He advocated the correlation and unification 
of studies, and such methods of instruction as 
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He believed continuous 
evolutionary growth to be 
the basic principle of the 
world, and he applied it to 
methods in education. 
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would vitalize school subjects and make them 
real to the children. 

Herbart founded a pedagogical seminary at 
Konigsberg, to which students came from other 
European countries and from the United States. 
Although the institution was compelled to close 
in 1833 because of the hostility of the Prussian 
government, it continued long enough to train 
a number of men who established Herbart’s 
system in other countries, so that we can truly 
say that the Konigsberg Seminary was the 
institution in which the “New Education” had 
its birth. 

Writings. His works, most of which have been 
translated into English, include General Pedagogy , 
Introduction to Philosophy , Application of Psychology 
to the Science of Education , and A B C of Sense- 
Perception. 


HERBERT, Victor (1859-1924), one of the 
most popular composers of his time, and also 
widely known as an orchestra conductor. 
He was born in Dub- 
lin, Ireland, but for 
thirty-eight years his 
was a familiar and 
beloved name to the 
American musical 
world. Herbert came 
of a musical family, 
and mastered the 
violoncello in his 
youth. After playing 
in various European 
orchestras, he came 
to America to appear 
as soloist with the 
Metropolitan Or- 
chestra in New York, 
and subsequently was 
connected with the 
Theodore Thomas 
and Anton Seidl orchestras. In 1893 he suc- 
ceeded Patrick S. Gilmore as bandmaster of the 
famous Twenty-second Regiment Band; from 
1898 until 1904 he was conductor of the Pitts- 
burgh Symphony Orchestra. In the latter 
year, he toured the United States with an 
orchestra of his own selection. 
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Herbert as a Composer. The exquisite melodies 
of Herbert’s long list of light operas are enduringly 
popular. Songs come and go, but his Kiss Me Again , 
Sweethearts , Gypsy Love Song , and others are as re- 
freshing to-day as when first composed. Of the two 
score operettas and musical comedies from his pen, 
the best-known include The Serenade , The Fortune 
Teller , Babes in Toyland , Mile. Modiste , Naughty 
Marietta , Princess Pat, Sweethearts , Angel Face, 
Orange Blossoms, and The Dream Girl. He also com- 
posed the score for two editions of the Follies, and 
overtures and special music for several moving- 
picture productions. His instrumental compositions, 
especially the Second Concerto for violoncello, have 
superior merit, and he is represented in the field of 
grand opera by Natomd and Madeleine . 


HERBICIDES, hur' bih sydz , chemical prepa- 
rations employed to kill weeds (which see). 

HERBS, urbz, in botany, a term applied to 
all plants which contain no woody tissue and 
usually die down to the ground when their 
growing season is over. On this general basis, 
we distinguish herbs from shrubs and trees 
(both of which see). The word comes from 
the Latin herba , meaning grass, green stalks , or 
blades. In popular usage, however, it refers to 
herbaceous plants of economic value used for 
their flavor in cooking, for their scent in per- 
fumes, or for their properties in medicine. 
Different parts are employed for these purposes. 
Some herbs are valued for their leaves, as 
balm and sage; some for their buds and flowers, 
as capers and saffron; others have aromatic 
roots, as ginseng; fennel is valued for its seeds; 
vanilla for its fruit pods. 

Sweet herbs were among the first plants cul- 
tivated in Europe, for in materially changing 
the flavors of meats by their use, it may be 
said that almost a new animal food was created 
for the meat-loving Romans. Many herbs 
once highly prized, however, are seldom used 
to-day. It is true that they have little or no 
food value, but they make dishes savory and 
prove an economy in making very palatable 
dishes of “left-overs.” A garden of old-fash- 
ioned herbs would be not only interesting, but 
useful. Most of them can be grown with little 
care. Planting in good, well- worked soil in a 
sunny spot, keeping the surface soil loose, and 
removing weeds are the chief special atten- 
tions necessary. b.m.d. 

Related Subjects. The plants listed below are described 
elsewhere in these volumes. They are the more important 
of those usually classed as herbs in the economic sense of 
the term. See also lists following the articles Spice and 
Medicine and .Drugs. 

Balm 
Boneset 
Catnip 
Chicory 
Cicely, Sweet 
Elecampane 
Fennel 
Ginseng 
Horehound 
Horse-Radish 


Lavender 

Marjoram 

Peppermint 

Rosemary 

Sage 

Spearmint 

Spikenard 

Tansy 

Thyme 

Vanilla 


HERCULANEUM, her ku la' ne um, an an- 
cient city of Italy, memorable not for its life 
but for its death, which was brought about 
by the ^ same volcanic eruption that destroyed 
Pompeii. It stood at the foot of Mount Vesu- 
vius, five or six miles from Naples, and its 
fortifications and its artistic treasures were 
known throughout Italy. It was shaken by an 
earthquake in a, d. 63, but the damage was 
repaired. Sixteen years later, in a. d. 79, came 
the great eruption of Vesuvius, and Hercu- 
laneum perished. Again and again, through the 
centuries, Vesuvius poured out its lava and 
ashes, and the last trace of the city was lost. 
Scholars looked for it, but never found it, and 





Old Herculaneum Revealed. Thh street once mounded to the clamor of city life, but was hurled and si- 
lenced for seventeen centuries, The buildings above are modern, and were erected as headtjuiirtcra for 

excavators. tT et 
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of his birth were conveyed to Hera (Juno of 
the Romans), queen of the gods, she deter- 
mined that the child of her rival should perish, 
and forthwith sent two gigantic serpents to the 
palace where he was lying in his cradle. Just 
as they were about to crush him in their folds, 
the baby Hercules caught them by the neck 
and strangled them. 

The education of the boy was supervised by 
Chiron, a famous centaur, who taught him the 
use of all weapons and gave him training in the 
various athletic sports. When his education 
was completed, he went forth into the world, 
and in the course of time was happily married to 
Megara, daughter of Creon, king of Thebes. 
While he was enjoying a peaceful and pros- 
perous life, Hera, still his bitter enemy, caused 
him to be seized with madness, and in this 
condition he killed his wife and three children. 
When he regained his reason he suffered 
untold agony and remorse for his terrible deed, 
to atone for which he offered his services to 
his cousin Eurystheus, king of Argos. Twelve 
mighty labors were imposed by his royal 
master as deeds of atonement. Says The- 
ocritus: 

Unto this thy son it shall be given 
With his broad heart to win his way to heaven; 

Twelve labors shall he work; and all accurst 
And brutal things o’erthrow, brute men the worst. 

The Twelve Labors. (1) The first labor was the 
destruction of a bloodthirsty lion which had made its 
lair in the Nemean Forest. Boldly entering the den 
of the monster, he grasped it by the throat and 
strangled it to death, after which he made for himself 
a coat of its shaggy skin. 

(2) For his second task, he slew the Hydra, a seven- 
headed serpent that was ravaging the marshes of 
Lerna. 

(3) The third labor imposed by Eurystheus was the 
capture of the golden-horned stag of Cerynea, whose 
brazen feet carried him along so swiftly they seemed 
scarcely to touch the ground. Hercules overtook this 
fleet animal after a long, weary chase, but succeeded 
in capturing him only by driving him into a far north- 
ern snowdrift from which he could not make his 
escape. 

(4) The capture of the wild boar of Erymanthus, 
in Arcadia, was his fourth desperate adventure. In 
the midst of this labor, he was attacked by the 
centaurs, whom he vanquished by turning upon them 
his death-bringing arrows. 

(5) Hercules was next commanded to cleanse the 
stables of Augeas, king of Elis, to accomplish which 
he used the rushing torrent of the River Alpheus. 

(6) For his sixth task, he was sent forth to slay the 
brazen-clawed birds that hovered over the waters 
of Lake Stymphalus, and that ate of human flesh. 
With his poisoned arrows he destroyed the entire 
flock of these savage birds. 

(7) His seventh labor was the capture of a mad 
bull given by Neptune to Minos, king of Crete, which 
in its frenzy was laying waste the entire island. 

(3) Fie next journeyed to Thrace, whose king, 
Diomedes, owned a number of beautiful horses that 
fed on human flesh. As his eighth labor, Hercules 
delivered these fearful steeds to Eurystheus* 



villages grew up above its site. In 1709, in 
one of these villages, a farmer sank a well, 
and there, far below the surface, were found 
marble sculptures. Ten years later, another 
shaft was sunk, and the old theater was dis- 
covered, but little was done toward further 
excavation until 1738, when the government 
of Naples took up the task. 

The depth of the lava that buried Hercu- 
laneum is much greater than that of Pompeii, 
and it is correspondingly hard to remove. 
Since 1926, when the work of excavation was 
renewed on a large scale, many remarkable 
relics have been recovered. Recent excavations 
have disclosed houses with their second stories 
intact. The new method of excavation em- 
ployed makes it possible to preserve the second 
stories and to take casts of doors and balconies. 
These casts are to be used in place of the 
destroyed originals. In one of these houses 
were found an atrium and peristyle, and a 
beautiful mosaic shrine. 

Throughout the centuries, tunnels have been 
dug by robbers into the side of the city. Its 
site is honeycombed with these tunnels, and 
it is believed that, through this means of ap- 
proach, many priceless works of art were 
carried off. However, the National Museum 
at Naples has a wonderful exhibit of marble 
and bronze statues, of paintings, and of 
papyrus rolls, taken from the buried city. 
The manuscripts, from their long burial, are 
so discolored and 
brittle that it 
has been a task 
of extreme del- 
icacy to unroll 
and decipher 
them, but some 
have well repaid 
the trouble. See 
Pompeii; Vesu- 
vius; Pliny (the 
Elder). 

HERCULES, 
hur' kuleez. The 
mighty deeds of 
this mytholog- 
ical hero of the 
ancient Greeks 
have made his 
name synony- 
mous with 
strength and 
valor through- 
out the ages. In 
the myths of 
Hercules, the 
ancients gave ex- 
pression to their worship of all that was manly 
and heroic. Hercules was said to be the son 
of Zeus, the greatest of the gods, and Alcmene, 
a princess of mortal origin, When the tidings 


FARfcTESE HERCULES 
I IX the National Museum, 
Naples. 



Slaying the Hydra. In the second of the twelve labors Hercules slays the seven headed Hydra. His friend 
Iohuui stands by to cauterise the stumps m the heads are severed, to prevent, immediate regrowth, See Hydra, 
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(g) On his ninth adventure, he visited the country 
of the Amazons, to obtain for the daughter of Eurys- 
theus the girdle worn by the Amazon queen, Hip- 
polyta. This prize he bore away only after he had 
fought and defeated the warlike race of women, who 
were misled by Hera into believing that the hero had 
come to kidnap their queen. 

(10) His tenth task was the capture of the oxen 
of Geryon, a creature with three bodies who made his 
home in the island of Erythea. This island lay far 
to the west, bathed in the light of the setting sun, and 
to reach it Hercules had to pass through many differ- 
ent countries. When he came to the frontiers of 
Libya and Europe, he raised as memorials of his 
journey the two mountains of Abyla and Calpe, the 
famous Pillars of Hercules. On reaching Erythea, he 
slew the warders of the oxen, the giant Eurytion and 
his two-headed dog, and bore his trophies back in 
triumph to Eurystheus. 

( 1 1 ) Even more difficult than this was the eleventh 
labor, the seizure of the golden apples of the Hes- 
perides (which see). To secure these he must needs 
ask the help of Atlas, father of the Hesperides, who — 


of pain he tried to wrench away the garment, 
but only tore off great pieces of his own flesh. 
In his agony he uprooted great pines, and 
Lichas, who had brought the robe to him, he 
flung into the sea from the heights of Mount 
Oeta. Finally, to end the unbearable pain, 
he erected a huge funeral pile on the moun- 
tain, laid himself upon it, and commanded his 
friend Philoctetes to apply the torch. When 
the flames had consumed all of him that was 
mortal, great Zeus descended from heaven and 
bore away his soul to the abode of the gods, 
where, wedded to the goddess Hebe, he lived 
in everlasting happiness. e.d.f. 

In Art. There are several famous representations 
of Hercules in painting and sculpture. The original 
of the illustration, reproduced herewith, the Farnese 
Hercules , is in the National Museum at Naples. 
Other notable works on the subject include the Infant 
Hercules Strangling a Serpent (antique sculpture) in 
the Uffizi at Florence; C. C. Cleyre’s painting, 


“With head inclined and ever-during arms. 
Sustains the spacious heavens.” 

Hercules himself bore on his shoulders the mighty 
burden while Atlas plucked the glittering fruit from 
the gardens. 

(12) His final task was the most difficult of all, the 
descent into the realm of Pluto, the god of the lower 
world, to bring up the dog Cerberus, grim guardian 
of Hades. When he laid the ferocious monster at the 
feet of Eurystheus, that king fled in terror and hid 
himself in a huge jar. 

After His Atonement. When all his labors 
were completed, the hero wandered forth to 
enjoy the happiness of long-desired freedom. 
Too soon, however, was he forced to return 
to bondage, for, having slain his friend Iphitus 
in a lit of anger, he was condemned to serve 
Omphale, queen of Lydia, for a period of three 
years. Omphale clad herself in his lion's skin 
and made her hero-slave dress in a woman's 
garb, while with awkward hands he worked at 
spinning. 

After he had been released from the Lydian 
queen, he married Deianira, who accompanied 
him in his wanderings. One day they came to 
a rapidly bowing stream, across which Deianira 
was carried by the centaur Nessus. The cen- 
taur, on reaching the opposite shore, started 
to run away with his fair burden, and Hercules, 
hearing her cries, shot her captor with one of 
his poisoned arrows. Nessus, with his dying 
breath, bade Deianira dip in his 
blood a robe of Hercules, which IT 
he said would bring back her 
husband's love if ever it wan- | 
dered from her. L 

When, some time later, she be- <:* . . 

came jealous of Iole, a captive k«*gux,b 

maiden, she unwittingly .sent 
to Hercules the robe, poisoned with the blood 
of Nessus. The hero at once put it on, and 
as the poison penetrated his body, in a fren*y 


Hercules at the Feet of Omphale , in the Louvre, Paris; 
and Guido Reni’s painting, Hercules Fighting the 
Hydra , also in the Louvre. 

Related Subjects. The reader will add to his knowledge 
of the mythical Hercules by referring in these volumes to 
the following articles: 

Amazons Hebe 

Atlas Hercules, Pillars of 

Augean Stables Hesperides 

Cerberus Hydra 

Chiron Juno 

HERCULES, Pillars of, an ancient name 
given to the two rocks at the sides of the 
narrow entrance to the Mediterranean Sea at 
the Strait of Gibraltar. One pillar, on the 
European side, was called Calpe; the other, 
on the African side, Abyla. The ancient 
Greeks ascribed their erection to Hercules, on 
the occasion of his journey to the kingdom of 
Geryon. A thousand years before Christ, the 
pillars were crowned by silver columns erected 
by the Phoenician mariners to mark the limits 
of navigation; there is a legend to the effect 
that they bore a warning to over-ambitious 
mariners, in the words Ne plus ultra (no more 
beyond). 

HERCULES BEETLE, a remarkably large 
and strong beetle, found in the West Indies. 
The male attains a length of five to six inches. 
The insect has long, curving horns projecting 
from the head and thorax; these are curved to 
meet each other and are used as forceps- 
according to some authorities, 
as saws. The female is much 
smaller than the male, and has 
no horns. The rhinoceros 
‘ beetles of the Southern and 

Western United States, similar 
k in appearance, but smaller, are 

1 *■**•“* related species. w.j.s. 

Classification. These beetles belong to th© family 
Scarab addae, which includes the June bugs and ill# 
scarab (which see)* sacred to the undent Egyptian#. 
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HERCULES CLUB. See Gourd. 

HERDER, hehr ' dur , Johann Gottfried 
von (1744-1803), one of the founders of a 
national German literature. He lacked literary 
skill, but lie opened new fields of thought, and 
in poetry, art, philology, religion, human 
evolution, and philosophy, applied his theory 
that human culture is the evolutionary product 
of national conditions. 

Herder was born in Mohrungen, East Prus- 
sia, and remained there until he was eighteen. 
He studied at the University of Konigsberg 
for two years, and developed an interest in 
literature. At the age of twenty-five, he won 
a prize, awarded by the Berlin Academy, for 
an essay on the best method by which a govern- 
ment can promote the intellectual life of a 
nation. The same year, he returned to Ger- 
many from Riga, where he had been assistant 
pastor at the cathedral. While in Strassburg, 
as tutor to one of the young German princes, 
Herder met Goethe, on whose poetic develop- 
ment he was to have so great an influence. 
Goethe obtained for Herder the position of 
court preacher at Weimar, which he retained 
until his death. 

Although he was a favorite at the court, 
popular with the pupils at the gymnasium, 
where he introduced some of his ideas on 
school reform, and the center of a literary 
group, Herder was not happy at Weimar. 
He quarreled with Goethe, and was jealous of 
the success of others. His health was poor, 
and after his fiftieth year, he aged rapidly. 
For a long time after his death, his writings 
were neglected, but later critics have assigned 
him an important place in German literature. 
His greatest work is his Philosophy of 
History , in which he explains man’s devel- 
opment in connection with his physical 
environment. He was not a creative poet, 
but translated popular folk songs of many 
countries. His work has been published in 
an edition of sixty volumes. See German Lit- 
erature. 

HERD’S GRASS. See Timothy. 

HEREDITY, he red ' it ie. Herbert Spencer 
defines heredity as “the capacity of every plant 
and animal to reproduce other individuals of 
a like kind.” The child is like the parent in 
form, structure, general characteristics, and 
habits of life. It does not bear a perfect re- 
semblance to either parent, but usually has 
some characteristics of each. There are, how- 
ever, certain characteristics pertaining to each 
child which vary from those of the parents, 
and of the other children. While these varia- 
tions are numerous, they are minute as com- 
pared with the likenesses. Professor J. Arthur 
Thomson says, “The individual is like a lens 
into which rays from parentage and ancestry 
converge, from which they diverge again to 
the progeny.” 


The Physical Basis of Heredity. _ Granted 
that heredity is necessary to the maintenance 
of the stream of life, how does it operate in the 
organism? This is a subject to which biologists 
have given much study for many years, and 
about which they have discovered many im- 
portant facts through microscopic and chemical 
study of cells, and from numerous breeding 
experiments. The present theory of heredity 
is most easily understood in connection with 
the reproduction of higher animals. The 
union of two germ cells, one from each of two 
parents, gives rise to a new cell by fertilization. 
The fertilized egg, which is the start of life 
for the new individual, divides into two cells; 
each of these divides again, and the process 
continues until the completed organism is 
built up. It requires most of the material in 
the fertilized egg to produce the muscle and 
bone, the nerves and blood and other tissues 
of an animal organism, but the remainder is set 
apart for the special purpose of forming re- 
productive organs of the new creature. In 
each new organism there are large numbers 
of cells which are kept intact for the prop- 
agation of new life at the proper time. These 
germ cells are regarded as distinct from the 
body, or soma, cells. 

Heredity is a matter of the succession of germ 
cells. The hereditary material in these cells 
is called the germ plasm, and from a biological 
standpoint, heredity is an unbroken stream 
of germ plasm, flowing from generation to 
generation. The body dies, but the germ plasm 
is immortal; since life first appeared on our 
planet, there has never been an interruption 
of the main current. It is believed that the 
actual substance that carries the factors of 
inheritance is a protein found only in the cell 
nucleus. This substance, called chromatin , 
condenses into certain bodies called chromo- 
somes when the cell is ready to divide. For 
each species there is a definite number of 
chromosomes in the fertilized egg, and this 
number is constant in every cell throughout 
the body of the organism. Within the chromo- 
somes reside the units that determine the make- 
up of the individual; that is, all the characters 
that comprise the inheritance of the organism. 
These units, called genes, are described as 
packets of chemical substances having a 
definite arrangement relative to one another. 
One of the problems of modem biology has 
been the interpretation of inheritance in terms 
of the genes. The prevalent theory is that any 
particular character, such as color of eyes or 
hair, stature, shape of nose, etc., is determined 
by a special gene complex. One character may 
be determined by the interactions of many 
genes, or one gene may influence several 
characters. The variations that distinguish one 
individual from another,, when they are a part 
of the inheritance of the organism, arise from 
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rearrangements, recombinations, and alter- 
ations of the genes. 

There are peculiarities in each individual 
that arise from training, special conditions 
of the environment, change of habit, and so on. 
A weakling named Theodore Roosevelt became 
a strong, healthy man by vigorous exercise in 
the open. A person who loses his eyesight tends 
to become extremely deft with his fingers. 
Numerous other examples can be given. Most 
biologists believe that characteristics which 
arise from outside influences are not handed 
down from parent to offspring as such. As 
commonly stated, the trend of opinion is said 
to be against the “inheritance of acquired 
characters” (in this connection, see Evo- 
lution). That is, variations may be inherited 
only if they arise from within; only if they are 
changes in the germ plasm. This theory is 
supplemented by the belief that changes in 
the body ceils cannot be transmitted to the 
germ cells. The germ plasm is altered and 
modifies the organism; the organism does not 
change and transmit the change to the germ 
plasm. This is still a subject of some contro- 
versy, however, and biologists do not like to 
say, dogmatically, that no acquired character 
can be inherited. Many experiments to decide 
this point are being carried on, and the future 
may see a change in prevalent opinion. 

Laws of Inheritance. Do the modes of in- 
heritance follow any fixed rules that can be 
mathematically expressed? This question has 
been attacked by more than one student of 
heredity, and we have two well-known sets 
of laws that have been formulated through 
studies of this nature. Sir Francis Galton, 
father of the science of eugenics, is author of 
the following law of ancestral inheritance: 

Of the entire heritage of the oilspring, the two 
parents contribute one-half, t lie four grandparents 
one- fourth, the eight great grandparents one-six- 
teenth, and so on in diminishing ratio until the sum 
of the fractions equals one. 

This law expresses the general truth that the 
farther the line recedes from a given pair of 
ancestors, the less is the resemblance of the 
offspring. Sir Francis, however, used data in 
his studies that fall within the limits of acquired 
characters, and we must look to another source 
for the scientific basis of inheritance. 

Mendel’s Law . Gregor Johann Mendel was 
an Austrian priest and biologist whose main 
scientific interest was botany. t lie published 
the results of his researches in 1865, eight 
years after he began his tests, but his work 
received no attention until 1000; the redis- 
covery of his paper in that year is a milestone 
in the history of biology : Mendel centered his 
attention on the inheritance of contrasting 
characters when different kinds of peas are 
crossed. He selected peas that grew on tall 


vines and those that grew on short ones; some 
whose seeds were wrinkled and others with 
smooth seeds. He used peas of contrasting 
colors; peas with hard pods and peas with soft 
pods, and so on. By tracing these contrasting 
characters through a series of generations, he 
was able to formulate his law in precise terms. 

Let us follow the results of his experiments. 
When he crossed tall peas with short ones, he 
found that the peas of the first generation were 
all tall like one parent. He therefore called 
tallness a dominant ( D ) character, and short- 
ness a recessive ( R ). When he crossed other 
kinds, he found that smoothness of seed and 
softness of pod were dominant, that purple 
was dominant over white, and yellow over 
green. The next step was the inbreeding of 
the first generations. He self-fertilized the 
tall hybrids, and found that the crop consisted 
of 787 tall plants and 277 dwarf ones. A 
similar result appeared in ail other tests. In 
the second generation, the D character always 
occurred in the ratio of about three to one. 
Mendel’s law is expressed mathematically as 
follows: jD : 1 R. It means that hybrids 
“split into the ratio of three to one.” Continu- 
ing his experiment, Mendel discovered that 
the dwarfs always bred true, but that only one 
out of every three tails produced like progeny; 
the other two tails gave three tails to one dwarf. 

Mendel saw plainly that an underlying 
principle was at the basis of these results, and 
his interpretation of the facts is the foundation 
of the modern theory of heredity. He pointed 
out that the individual itself is not the unit of 
heredity, but that each individual is a complex 
of many unit- characters which may be sep- 
arated from one another and variously re- 
combined. Mendel thought that each character 
had a special determiner in the germ cell, but 
modern research shows that two or more de- 
terminers (genes) may produce characteristics 
by interacting. 

It is a significant fact that the results of 
Mendel’s experiments have been duplicated 
over and over again, and Mendelian inheri- 
tance is held to be a general fact in the plant 
and animal world, though, of course, there are 
many elements in heredity that do not conform 
to a mathematical rule. In respect to man’s 
inheritance, we know that brown eye color, 
night-blindness, and jointless fingers are 
Mendelian dominants, and that albinism, 
left-handedness,, and deaf-mutism are reces- 
sives. For example, if an albino mates with a 
normal person, all the offspring will be normal 
If the son of such parents should mate with the 
daughter of similar parents, three normal and 
one albino could be born to them. Two deaf- 
mutes, whose defects were inherited and not 
acquired, would have all deaf-mute children, 
since recessive characters ^ breed true* ^ By 
Mendelian principles, scientists can explain the 
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cropping out of an abnormal condition in a 
child of normal parents. Characters latent 
through several generations may appear again 
when a particular combination of genes is 
effected. 


Because the breeding of plants can be more 
rigidly controlled than can that of animals, 
the application of Mendel’s law is therefore 
of great practical importance to plant breed- 
ers. R.H. 


Inheritance of Intellectual and Moral Traits 


Inheritance is the term applied to the sum 
total of internal impulses that control the 
development of the individual. That there are 
such internal, directive impulses in development 
no one who has studied the development of 
animals can doubt. If we place in a finger 
bowl of sea water the egg of a sea urchin and 
the egg of a starfish, which are not distin- 
guishable to the naked eye and can hardly be 
distinguished under the microscope, then, 
though we leave them under the identical 
environment of sea water, one will develop 
into a larva of one type and the other into a 
larva of a very different type. Each will 
develop into a type of larva that may be pre- 
dicted. One cannot conceive that the dif- 
ferences between the larvae are merely “the 
product of their environment.” If not, then 
heredity is a fact. The denial of heredity 
arises from those who take too narrow a view 
of the significance of the word. Such persons 
often have in mind a particular question, as, 
“Did this criminal’s bad behavior result from 
heredity or environment?” 

There is a question which is always being 
discussed when biologists and sociologists 
meet; namely, the relative importance of 
heredity and environment. Now, heredity 
against environment is one of those convenient 
antitheses that have come to us from the re- 
mote past and which have no meaning. There is 
no proper opposition between heredity and en- 
vironment, any more than there is an oppo- 
sition between the action of sulphuric acid and 
marble in producing an effervescence when 
brought together. No doubt, the student 
of acids might urge that acid is all-important 
in the result. One more interested in solids 
might maintain that the marble is responsible 
for the reaction, since without it there would 
be no effervescence. But every scientific man 
ought to recognize the futility of such a dis- 
cussion. The truth is that the hereditary 
factors in the egg cannot show themselves 
excepting under a suitable environment. As 
every agriculturalist knows, he cannot get a 
particular crop, say of melons, with seed 
merely, no matter how good, if he does not 
have the appropriate soil and food in which to 
grow them. He would be a very stupid agri- 
culturalist, however, who would think that 
there is a universally good environment for 
all plants, and would plant huckleberries and 
watermelons in the same soil. What would be 


the best environment for one form would 
be the worst possible environment for the other. 
It is no more true that there is a universally 
good environment than that there is a univer- 
sally good heredity. The truth of the matter 
is that individual humans, like individual 
dogs, have different constitutions. The child 
makes best progress when he gets not merely a 
general training, but that training which is 
specifically best for his specific constitution. 

After this introduction, we may consider 
the genetic factors in intellectual and moral 
traits of children, or, in other words, the in- 
ternal factors that control the development 
of such traits. That there are such factors 
is indicated by the circumstance that different 
races of mankind under all environments show 
a clear difference in intellectual and tempera- 
mental traits. All qualitative tests that have 
been applied to the intellectual traits of negro 
and white adolescents, brought up in public 
schools and speaking the same language, indi- 
cate difference in favor of the whites. In respect 
to tests on discrimination of the elements of 
music, there appears to be an inferiority, 
on the average, on the part of the white 
children. On the intellectual side, references 
to such racial distinctions may be had in the 
works of numerous authors. 

Even in a white population, one finds 
differences in mental capacity in different 
families. A study was made upon families of 
children with a high IQ (intelligence quotient). 
It clearly appeared that these children belonged 
to families with unusual intelligence. Certain 
studies on genius demonstrate the same thing. 
One finds in the great majority of cases that 
such genius arises from families containing 
close relatives distinguished by success in the 
intellectual sphere. We hear very often of 
intellectual geniuses who have arisen from 
mediocre parentage. That unexpected develop- 
ments do occur in the intellectual sphere of 
mankind, there is every reason to suppose, and 
such developments are, for anything we know 
to the contrary, as apt to occur as not in a germ 
plasm that has previously been characterized 
by inferior capacity for producing highly 
intelligent people. For all we know, Shake- 
speare and Lincoln, and the others cited, may 
have been intellectual “sports”; that is, they 
may have been very much higher intellectually 
than any of their forbears. On the other 
hand, in the case of Lincoln it must be re- 
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iterated that we know very little about his 
pedigree. We know about only one of his two 
grandfathers. As to Shakespeare’s pedigree, 
we know that his father was one of the leading 
citizens of a considerable town, and his mother 
belonged to a family of some distinction. 
Goethe sprang from a group of highly intel- 
lectual persons. The studies of Galton long ago 
demonstrated that examples of genius rarely 
occur uniquely in a family. Two geniuses in a 
family, say of twenty individuals, are much 
more common than single sporadic cases in 
such a family. All of this indicates that a child 
born of parents both of whom belong to intel- 
lectually well-endowed families has a much 
greater chance of showing excellent intelligence 
than a child born of parents both of whom 
belong to families that have shown no intel- 
lectual capacity or achievement. 

On the moral side, we have comparatively 
few studies showing the hereditary factors. 
Capacity for conducting oneself in accordance 
with the mores (rules and regulations of the 
times) depends, among other things, upon the 
temperament. In an examination of the dis- 
tribution of temperament in some ninety fami- 
lies, it was found that its occurrence showed a 
system or law (which was elaborated in a work 
published by the Carnegie Institution). It 
appears that excessive activity {hyper kinesis) is 
typically inherited as a dominant trait, and when 
one of the parents is ovcractivc, at least half of 
the children will show the same tendency. On 
the other hand, when both parents are de- 
pressed, the children tend to show the same 
depression. Thus we get families characterized 
by such deep depression that suicides fre- 
quently occur in them. Now, whereas the 
persons who are below normal in activity 
(. hypokinelics ) find it rather easy to act in 
accord with the mores, the hyperkinetics find it 
difficult to do so. They are often neurotic; 
are apt to express themselves excessively, 
both physically and vocally; and they get into 
trouble for physical or verbal assaults. The 
temperament, in turn, seems to be controlled 
by hormones (regulating bodies secreted by 
the ductless glands), though the exact source 
of such has not been located. 

That social traits have an hereditary basis 
is indicated by the fact that even the several 
European races are not alike in their social 
traits. A study was made of a number of 
children belonging to different European 
groups in the schools of New York City. 
Independent judgment of one to three teachers 
was made on each 102 persons in respect to 
ten social traits; namely, leadership, per- 
tinacity, humor, frankness, suspiciousness, 
sympathy, loyalty, generosity, obtrusiveness, 
and coolness. The German, Irish, Italian, 
and Jewish children ranked diversely in these 
traits. In not a few of the cases, the differences 


in these judgments were so far beyond the 
probable errors as to make it reasonable to 
conclude that they indicated real racial dif- 
ferences. 

Precise studies upon the hereditary factors 
in such traits, it must be admitted, have not 
been made. Nevertheless, we see clear evidence 
in the family recurrence of some of these 
traits that they have an hereditary basis and 
are probably significant. Thus, in the field of 
leadership, we have a remarkable family — 
the Walcott family — eight or more of whose 
members have been governors of Connecticut 
or Massachusetts. In inventiveness, combined 
with artistic capacity, we have such a family 
as that of the Herreshoffs or the Fairbanks 
family of Vermont. Capacity in vocal and 
written expression was characteristic of the 
Beecher family, in whom, for two or three 
generations, great preachers and writers ap- 
peared in extraordinary number. Generosity 
seems to be a family trait in some of our 
families of hereditary philanthropists, like 
that of the Dodge family. While it has been 
urged that imitativeness plays a considerable 
part in these family recurrences, yet that is an 
inadequate explanation, for no person can 
become a star performer in any field, no matter 
what instruction he receives, unless he has 
natural gifts, enabling him to play his part 
extraordinarily well. If there is one thing 
that modern experimental, quantitative testing 
of capacities in humans has shown, it is that 
people differ enormously in their native en- 
dowment in the spheres of the senses and tem- 
peraments, and it is clear that they differ in 
the sphere of the instincts and of self-con- 
trol. C.B.D. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Breeding Hybrid 

Cell Natural Selection 

Evolution Protoplasm 

Zoology (How Zocilogy Affects Human Welfare) 

HEREFORD, hehr f e ford , CATTLE. Sec 
illustration, in article Agricultural Edu- 
cation; also, Cattle. 

HERESY, kefir' e sic, an opinion or doctrine 
of a member of any Church which is contrary 
to the established creed of that Church. The 
person whose ideas differ from the accepted 
belief is called a heretic . Heresy, which by 
many churches was considered a wrong and 
exceedingly pernicious belief, was punished 
by death until religious freedom had ob- 
tained full sway among the nations. From 
the thirteenth to the sixteenth centuries, heretics 
were persecuted in Spain, Italy, and France, 
while in England many were "burned at the 
stake. Such reformers as Wycliffe, Husa, and 
Luther were considered as heretics by the 
man Catholic Church. In modem times, 
religious freedom is so extensive that inptacti- 
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cally all countries a man is permitted to hold 
any belief that appeals to him as right, g.w.m. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Huss, John Luther, Martin 

Inquisition Wycliffe, John 

HERGESHEIMER, hur' ges hi mur, Joseph 
(1880- ), an American novelist whose early 

efforts were encouraged by the editor of the 
Saturday Evening Post , the publication in 
which his first stories appeared. He was born 
in Philadelphia and in his youth^ wished to 
become a painter, but turned, instead, to 
literature, and was very successful. In his 
stories he exhibits a pronounced talent for 
colorful and spirited writing. 

Representative Books. Hergesheimer’s first work 
of importance was The Lady Anthony . This was 
followed by Mountain Blood, The Bright Shawl, The 
Happy End, Gold and Iron, Linda Condon , Java 
Head, Cytherea, Tampico, Swords and Roses , and 
Tampico . Scores of short magazine stories have come 
from his pen. Several of his novels have been suc- 
cessfully adapted for the moving-picture screen. 

HER JITLFS O N, Bjarni, hehr' yulf son , 
bahr f ne. See Vinland. 

HERMES, hur ' meez , the Greek god whom 
the Romans called Mercury (which see). 

HERMIONE, hur mi ' 0 ne , daughter of 
Menelaus, king of Sparta, and the beautiful 
Helen. She was claimed as a bride by Pyrrhus, 
son of Achilles, according to Greek mythology. 
In one legend, Pyrrhus kidnaps Hermione and 
she is rescued by Orestes, son of Agamemnon, 
to whom she is betrothed. Racine, in An- 
dromaque , represents Hermione and Pyrrhus 
at the marriage altar, when Orestes kills the 
son of Achilles. A modem version of the 
wooing of Hermione is the amusing account 
in John Erskine’s Private Life of Helen of 
Troy . 

HERMITAGE, The, the home of Andrew 
Jackson (which see). 

HERMIT CRAB, a crab which has the 
peculiar habit of occupying the shells of 
various mol- 
lusks. It uses 
spiral shells cast 
off by their orig- 
inal owners, or 
sometimes drags 
out the occupant 
of a desirable 
shell and devours 
the victim in or- 
der to obtain its 
home. Unlike 
other crabs, the 
hermit crab has 
a soft-shelled, 
unprotected abdomen which takes the form 
of the spiral shell occupied, As the crab 
increases in size, it changes to a larger shell. 


So firmly does the hermit attach itself to its 
home, by means of a strong hook at the end 
of the body, that it is impossible to draw it 
out without tearing the body. The habit 
of living alone in its shell house no doubt 
suggested its name. See Crab. s.h.s. 

Scientific Names. Hermit crabs belong to the 
family Paguridae. A species only an inch in length, 
Eupagurus longicarpus , occurs on the Atlantic coast 
between Massachusetts and South Carolina. E. bem - 
hardies is found in Europe and on the northeast coast 
of North America. Some of the numerous species 
are land crabs (see Land Crab) . 

HERMITS, persons who withdraw from so- 
ciety and live alone, usually for religious con- 
templation and with a view to avoiding the 
temptations and cares of the world. The early 
centuries, notably the third, witnessed a great 
development of this practice. The first her- 
mit is said to have been Paul of Thebes, who 
fled to the Egyptian desert, where he lived for 
ninety years. This solitary life also began 
among the Christians in the period of persecu- 
tion. Communities were formed through the 
influence of Saint Anthony, who is known as 
the father of homes for the monks, where each 
member had a solitary dwelling, but all came 
together for worship. These communities 
finally grew into monasteries, or convents, and 
the number of hermits became gradually fewer. 
The solitary penitent, or devotee, is a feature 
of many religions, both ancient and modern. 

Considered apart from religion, there are 
few people in civilized countries who can be 
called hermits. Occasionally, there is known 
to be a person who withdraws from association 
with other men and lives alone, but he has no 
object other than seclusion. 

HERMIT TRAIL. See Grand Canyon. 

HERMON, Mount. See Palestine (The 
Land); Lebanon, Mountains of. 

HERMOPOLIS, hur mop ' 0 Us. See Cy- 
clades. 

HERNE, James A. (1840-1901), whose real 
name was James 
Aherne, was an 
American actor and 
dramatist. Pie was 
born in Troy, N. Y., 
and after a brief ex- 
perience as an actor, 
while yet a young 
man, he appeared in 
his native city in 
Uncle Tom J s Cabin. 

The most successful 
plays in which he 
starred were Hearts 
of Oak and Shore 
Acres, both of which 
were written by 
himself; they were quaint rural comedies, 
skilfully portraying types of everyday life. 
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In its borrowed shell. 
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Other Plays. These include Drifting Apart , The 
Minute Men, and Sag Harbor , a New England coast 
comedy. 

HERNIA. When the wall of the abdomen 
becomes weakened or, through a sudden strain, 
becomes ruptured, the condition is called 
hernia. This consists of a protrusion of the 
intestines through a false opening in the 
abdominal walls. The term properly means 
tumor, and signifies the protrusion of any 
organ of the body through an accidental open- 
ing. A hernial sac may contain omentum, 
fat, or other structures in place of intestine, 
or in addition to the loop of bowel. 

The danger of hernia, using the common 
meaning of the word, is in the shutting off or 
choking of the knuckle of the protruding in- 
testine. This is called strangulation, and calls 
for immediate operation or the patient will 
die. A person who develops abdominal hernia 
should wear a truss or other support to keep 
the intestine inside the abdominal cavity; or 
there should be an operation to close the 
false opening, which constantly tends to 
become larger the longer it is neglected, w.a.e. 

HERNICANS. See Latium. 

HERO, in mythology, the beautiful priestess 
who placed a bright light at the top of her 
lonely tower each night, to guide her lover, 
Leander, as he swam across the Hellespont to 
see her [see Dardanelles (In Myth and 
Story); Hellespont]. No one suspected 
their meetings, and all went well until the 
first severe storms of winter swept over the 
sea. Then one morning, after watching all 
night in the storm, Hero found the body of 
her lover tossing on the waves at the foot of 
her tower. In despair she threw herself into 
the sea and perished at his side. Lord Byron, 
the English poet, attempted with success 
Leander’ s feat of swimming across the Helles- 
pont, and upon his return from the adventure 
wrote thus of the ancient lovers: 

Ilia eye but saw that light of love, 

The only star it luuPd above; 

His ear but rang with Hero’s song, 

“Ye waves, divide not lovers long,” 

HEROD, he.hr f ud , the family name of a group 
of remarkable rulers whose members occupied 
prominent governmental positions in various 
provinces of Palestine about the time of Christ. 
The first and most famous was Herod the 
Great, the son of an Idumaean father and 
mother; the family was not Jewish, although 
the Herods had been compelled to adopt the 
Jewish religion by their conquerors in 125 n.c. 

Herod the Great (74-4 **.«.), the wicked king of 
Judea, was often called the “murderer of the inno- 
cents,” because at the birth of Christ, in the latter 
part of his reign, he caused all male children under 
two years of age to be slain (Matthew it, 16)* This 
was done for the reason that Christ had been pro- 


claimed the future king of the Jews; Herod, upon 
being unable to find him, caused all to be killed, that 
he might not miss putting this one out of the way, so 
he could not later appear and seize the throne. 

Herod was the second son of Antipater, whom 
Caesar made governor of Judea, and in 46 b.c. he 
became ruler of Galilee. Seven years later, after the 
assassination of his father, he was appointed king by 
the Roman Senate, but it was not until 37 b c. that 
he succeeded in putting down the forces opposing 
him, by capturing Jerusalem After putting to death 
many of the opposite party, he set up a magnificent 
empire. He had ten wives, and much of his life was 
spent in putting down plots of his various sons 
to obtain possession of the throne. All Judea rejoiced 
at his death. 

Herod Antipas ( ? -a.d. 39), the crafty tetrarch 
of Galilee who beheaded John the Baptist (which see), 
although his wife, Herodias, was the prime mover in 
the act. He was the son of Herod the Great by a 
Samaritan wife Malthacc, but at his father’s death, in 
4 b.c., the kingdom was given to his brother Arche- 
laus, so in Galilee he made Sepphoris his capital, re- 
building most of the city. After marrying a daughter 
of Aretas, king of the Arabs, he divorced her to marry 
Herodias, the wife of his half-brother, Herod Philip. 
This brought on a war with Aretas, in which Antipas 
was routed, for he lacked his father’s ability in war 
and also his diplomacy Herodias made a tool of him; 
urged by her, he went to Rome and demanded of 
Caligula that he be made king, as had Agrippa I. 
Instead, he was confronted by false charges from 
Agrippa himself and banished to Lyons in Gaul, in 
a.d. 3Q, where he soon died. He is the Ilerod most 
frequently mentioned in the Bible, for it was to him 
that Pilate sent Jesus just before the crucifixion 
( Luke xxm, 7). 

Herod Agrippa I (to b.c.-a.d. 44), an ambitious 
king of Judea, who obtained control of the entire 
territory over which his grandfather, Herod the Great, 
had ruled. He caused the death of Saint James ( Acts 
xir, 2), and had Saint Peter imprisoned. As the son of 
Aristobulus, he was educated at Rome with Drusus, 
the son of Emperor Tiberius, where he cultivated 
very luxurious tastes. For rash words spoken in 
favor of Caligula, he was imprisoned by Tiberius, 
but six months later, on the accession of Caligula to 
the throne, he was given the provinces which had 
belonged to Philip and Lysanias. When Ilerod 
Antipas was banished, Galilee was included in Agrip- 
pa’s territory, and in a.d. 41, Claudius, who had just 
become emperor, added Judea and Samaria to his 
kingdom, which then equaled that of Herod the 
Great. His sudden death is described in Acts xn, 
20-23. 

Herod Agrippa II (a.d. 27-100), the king over the 
provinces of Philip, Lysanias, and Varus, before 
whom Paul was brought by Test us (see article on 
each), where he entirely cleared himself of charges 
on the eve of being taken to Rome (Acts xxv, 12; 
xxvi, 32). At the death of the father, Agrippa I, 
Claudius, who was then emperor, was persuaded not 
to give the kingdom to the son Agrippa II on account 
of his extreme youth, for he was only seventeen; so 
all of Palestine passed under direct Roman rule, with 
a procurator (governor) placed over each <d the 
provinces. In a.d, 50 he was made king of Chains, at 
the death of an uncle who had ruled the territory, but 
later he surrendered it for the provinces which he after- 
ward ruled. He possessed the family passion for 
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building gorgeous cities, but was unlike his father, 
who was much interested in the Jews and their wel- 
fare. When the troubles began which ended in the 
Jewish w r ar against Rome, Agrippa II tried to prevent 
the Jews from making armed resistance, but as it was 
useless, he remained loyal to the emperor by fighting 
with Vespasian. Later he was made praetor. 

HERO DIAS, he ro' dih as. See Herod 
(Antipas); John the Baptist. 

HERODOTUS, he rod ' o tus (about 4S4- 
about 424 b.c.), a Greek historian of antiquity, 
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which the fame of Herodotus rests consists 
of nine books. In these he tells the story of 
the rise of the free states of Greece and their 
struggle with the invading hosts of the kings 
of Persia. His pages are alive with human 
interest and brightened with innumerable 
stories and anecdotes, not all of which he him- 
self believed, however. His simple, unaffected 
style has been the delight of critics from his 
own time down to the present. 

HEROIC AGE. See Age (Historic Ages). 

HEROIC VERSE. See Dryden, John. 

HEROIN, heh ro 1 in, or hehr ’ 0 in, a drug 
whose action is similar to that of morphine, 
but which does not produce the narcotic ef- 
fects of the latter. Heroin is an artificial 
product derived from morphine, and has been 
in medical use since 1898. It is now employed 
chiefly to relieve coughing. It must never be 
taken except in the doses prescribed by a re- 
liable physician, for it is one of the most 
vicious of habit-forming drugs. See Mor- 
phine. 

HERO ISLANDS. See Vermont (The 
Land). 

HERON, hehr ' un, the name of a family 
of wading birds which includes the herons 
proper and the bitterns (see Bittern). This 
article describes only the former. One species, 
the blue heron, is pictured on the screens, 
fans, and pottery of Japanese artists. Certain 
species with ornamental tufts of feathers are 
called egrets, and are known principally through 
the greed of plume-hunters, for they are to- 
day practically ex- 
tinct in many of 
their former 
! haunts (see 
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short, rounded, and compressed. Herons 
are able to strike heavy blows with their 
powerful necks and strong beaks. Many 
species have long, ornamental crests and hand- 
some plumes on throat and body, especially 
during breeding time. All have three pairs of 
peculiar feathers called “powder-down tracts,” 
whose purpose is not yet known. One pair of 
these is on the breast, one on the rump, and 
one tm.der the thighs. 

In flight, herons are not so handsome as on 
land, for they stretch their long legs straight 
out behind them and, unlike the cranes, curl 
their heads between their shoulders. But at 
a distance their flight seems majestic, and is 
quite as. impressive as that of an eagle. Herons 
usually nest and roost in flocks, but have 
solitary, feeding habits. Their nesting places 
are called heronries . The nests are loose, crude 
masses of sticks, built in tree tops or in bushes 
near the place 0! feeding, Prom three to six 
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Above, at left, the black-crowned night heron; at 
right, snowy egret; below, the great blue heron. See, 
also, illustration in article Egret. 

eggs are laid, which hatch into helpless, 
scrawny little birds that must be fed for 
two or three weeks before they are able to 
fly and shift for themselves. 

Silent and alone, the heron stalks along the 
shores of streams with stately stride, looking 
for things to eat; or, hour after hour, with 
head drawn between the shoulders, statue-like 
and apparently asleep, it stands, patiently 
watching for fish, frogs, or small reptiles. Once 
seen, however, its prey is caught with a light- 
ning dart of graceful neck and spearlike bill. 
The heron’s only cry is a hollow squawk 
which Longfellow mentions in Hiawatha as 
“a cry of lamentation.” 

American Herons. The largest American 
species are the great blue heron and the great 
while heron . The former, a bird about four 
feet high, is a summer resident throughout 
the United States and Canada. It is often 
incorrectly called a crane. A colony of this 
slaty-gray species nested near the home of 
Lowell, and Longfellow wrote about the birds 
in The Herons of Elmwood . The great white 
heron (sometimes confused with the American 
egret) is found on the coasts of Southern 
Florida and southward. It is slightly taller 
than the blue heron, and has a wing spread 
of eight feet. The most: abundant heron' in 
New England and New York, as well as the 
smallest of American herons, is the sixteen- to 
eighteen-inch little green heron . It is found 
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from tropical America far into Canada, and 
is known by boys as skitepoke, or fly-up-the- 
creek. It is a solitary bird, and is never found 
in flocks. The black-crowned night heron is 
more fully described under Night Heron, d.l. 

Scientific Names. The heron family is known as 
Ardeidae. The great blue heron is Ardea herodias ; 
the great white, A. occidentalis; the little green, A. 
virescens. 

HERO OF ALEXANDRIA. See Fire De- 
partment; Steam Engine. 

HEROULT PROCESS. See Aluminum. 

HERPES, hur peez , a name given to several 
skin diseases, but particularly to herpes zoster , 
commonly called shingles. Herpes, from the 
Greek word meaning I creep , indicates the 
nature of the ailment. An infected nerve root 
sets up an inflammation of the skin, which 
creeps along the course of the affected nerve, 
being marked by patches of pimples. These 
often form blisters, which eventually break 
and become covered with scabs. The areas 
are extremely tender to the touch, and the 
disease is characterized by severe neuralgic 
pains. Almost any part of the body may be 
affected, but the trunk is a common location, 
especially the waist. Herpes in this area girdles 
half of the waist, from the middle of the ab- 
domen to the backbone. 

Physicians treat the ailment by applying 
soothing and antiseptic ointments, and by 
giving sedatives to quiet the pain. Some 
physicians recommend the injection of blood 
into a vein near the afflicted part. The acute 
stage of herpes lasts from ten days to two 
weeks, but the eruption may not wholly dis- 
appear for a month or more, and the affected 
nerve may cause pain for several weeks. How- 
ever, the disease rarely reoccurs. The patient 
must rest and take good general care of him- 
self, for a long time after an attack. 

HERRERA, air ra ' rah , Francisco de, the 
name of two distinguished Spanish painters, 
father and son, who were bom in Seville. 

Francisco de Herrera (1576-1656), the Elder, is 
regarded as the originator of a new style of painting 
which reached perfection in the work of Velasquez, 
his pupil. Vigor and a free naturalistic spirit were 
its chief characteristics. Herrera painted historical 
and religious scenes, and worked both in oil and al 
fresco (see Fresco). His Last Judgment , in San 
Bernardo Church, Seville, is a masterpiece of design 
and coloring. He was also a skilful worker in bronze. 

Francisco de Herrera (1622-1685), the Younger, 
became celebrated for his pictures of fruit, flowers, 
and fish, especially the latter. He was associated 
with Murillo in the establishment of the academy at 
Seville, and was court painter to Philip II, As a 
preparation . for fresco painting, he had studied 
architecture and perspective, and served as master 
of the royal buildings under Charles II. He had 
some of his father’s spirit, but not his skill. Of his 
larger works, the most notable are The Ascension, 
now in the Atocha Church in Madrid, and San 
Francisco , in the Seville Cathedral, 


HERRICK, Robert (1591-1674), an English 
poet, born in London and educated at Cam- 
bridge. In 1629 he accepted the vicarship 
of Dean Prior, Devonshire, but he espoused 
the cause of the king, Charles I, and opposed 
the growing Puritan power, so his royal- 
ist principles lost him his post in 1647. He 
then went to London, 
where he published 
Hes per ides and Noble 
Numbers. In 1662, 
after the Restoration, 
he was reinstated in 
his old living, where 
he remained until his 
death. 

As a Poet. Herrick’s 
verses are distinguished 
by their exquisite senti- 
ment, fine poetic quality, 
and descriptive beauty. 

For a considerable 
period following his 
death, they suffered an 
undeserved neglect, but beginning with the nine- 
teenth century there came a merited revival. 

Among his most popular poems are C or inn a 1 s May- 
ing , Cherry Ripe , and Gather Ye Rosebuds While Ye 
May. 

HERRICK, Robert Welch (i 868- ), an 

American novelist whose realistic, and some- 
times over-frank, method of depicting life has 
roused great interest and some criticism. 
Whether he deals with the struggle of woman for 
freedom, the conflict between a man’s ideals 
and his lust for success, or the problem of the 
modern American marriage, he shows an ad- 
mirable literary sense and power of charac- 
ter analysis. Herrick was born at Cambridge, 
Mass., studied at Harvard University, and 
since 1893 has been professor of rhetoric and 
English literature at the University of Chi- 
cago. 

His Writings. His numerous novels include The 
Gospel of Freedom , The Common Lot, Together , The 
Healer , Clark's Field , The Conscript Mother , Homely 
Lilia , and Waste; among his shorter stories, The 
Master of the Inn has a peculiar, fresh charm. 1 'he 
Common Lot , a study of the struggles of an architect 
between aristocratic ideals and desire for money, 
and Together , a frank discussion of war and marriage, 
are accounted his strongest books. 

HERRING, a food fish which is considered 
the most important in the world, although it 
is not so extensively used in America as in 
Europe. It belongs to the herring family, 
which includes, also, the shad, menhaden, 
sardine, and alewife. The name is from the 
German heer, meaning army, referring to the 
immense shoals of many millions of individual 
fish. Common herring are numerous along 
the coasts in the temperate and colder parts 
of the North Atlantic Ocean, and vast numbers 
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are taken from the North Sea, but various 
other species are found in the Pacific Ocean 
as well. 

Herring Characteristics. The average length 
of herring is twelve inches. They are well- 
formed fish, with thin scales, blue-green above 
and of a brilliant silverv-white below. Both 
jaws have very small teeth. Their principal 
food consists of small shellfish, such as shrimps 
and copepods, or red seeds. Millions of herring 
swim close together near the surface of the 
water, in areas of from six to twenty square 
miles. According to species and temperature 
of water, herring spend part of the time in 
deep waters, then migrate to shallower waters 
of coasts. It is near the coasts that the eggs 
are laid, because they need oxygen, heat, and 
sunlight in order to hatch and develop. From 
10,000 to 40,000 eggs are laid yearly by each 
female. Settling to the bottom of the water, 
they cover seaweed and rocks for miles. Within 
a few weeks the eggs hatch. There are numer- 
ous herring enemies, however, and in spite of 
the prolific habits of these fish, their number 
is greatly reduced by crabs and fish which eat 
the eggs and young. The adult herring are 
captured not only by other creatures of the 
sea, such as the whale, porpoise, seal, cod, 
haddock, etc., but by eagles, cormorants, gulls, 
and many other birds. 

The Herring Industry. It is when vast num- 
bers of birds are seen hovering over the shal- 
low waters that fishermen know that schools 
of herring have come to lay their eggs. When 
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those welcome signs appear, the fishermen 
go forth to make their yearly hauls, for the 
herring is best-flavored at spawning time. The 
herring-fishing industry is attended with dan- 
ger, especially in the North Sea, which is 
noted for its destructive gales. But the fish- 
ermen of the surrounding countries, England, 
France, Sweden, and Norway, are brave and 
sturdy, and each year they risk their lives and 
suffer hardships in this calling. 

The principal method of catching herring 
is by means of large, clumsy sail or power 
boats called luggers. Fishermen go out to a 
spot where a large number of herring are seen, 
and an immense seine is let out from the boat 
to surround the shoal The crew then row along 
the edges of the seine in small boats, and force 
the mass of fish nearer the lugger* Then, when 


as many herring as possible have been sur- 
rounded, the lugger approaches, and hundreds 
of thousands of the shining creatures are raised 
in the large net and thrown into the boat. 

Gill nets are also used in herring fisheries, 
and also fish-traps called weirs. In some places, 
the old method of going out at night, luring 
the fish to the boat by means of a lighted torch, 
then dipping them up, is still in use. 

The world's annual catch of herring is 
estimated to be over ten billion individual 
fish. Norway leads all other countries in the 



COMPOSITION OP SMOKED HERRING 
The fuel value of this fish is 1,305 calories per pound — 
about equal to that of porterhouse steak and one-half 
more valuable than that of veal 

industry. The most important American fish- 
ing grounds are between Cape Cod and the 
Bay of Fundy. 

Uses of Herring. Many herring are frozen 
and used for bait in cod fisheries. Millions 
are made into fertilizer, and the oil extracted 
is used for machinery and other purposes. 
Others are pickled or smoked and sold as food 
fish. Large quantities are eaten fresh. Her- 
ring which have been smoked but not salted 
are known in England as Yarmouth bloaters . 
Those similarly prepared, but also split and 
cleaned, are called kippered herring . They are 
put in tins in Scotland and Norway and sent 
to America, where they are regarded as the 
most appetizing form of herring. Small her- 
ring are often put into tins and sold as sar- 
dines, and in London they are sold as white- 
bait, a celebrated dainty dish. Pickled herring, 
that is, those which are put into brine, some- 
times with onions and spices, are sold either 
round or split. The former are salted whole; 
in the latter, the gills, heart, and other parts 
have been removed. See Fish (Deep-Sea 
Fisheries). ljl 

Scientific Name. The common herring is known 
as Cl u pea harengus. 

HERSCHEL, hur* shel , the family name of 
three famous English astronomers. 

Sir William Herschel (1738-1822) wan the first to 
convey to the human mind any conception of the im- 
mensity of the heavens. While observing what he 
supposed to be a comet, he discovered a new planet; 
this distinction won him the position of private as- 
tronomer to George III, by whom he wan' later 
knighted. He discovered Uranus and what he took 
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for its six satellites, and also located two satellites of 
Saturn; he detected the rotation of Saturn’s ring, the 
period of rotation of Saturn itself, and that of Venus. 
His catalog of double stars, nebulae, etc., his tables 
of the comparative brightness of stars, and his re- 
searches in regard to light and heat place him among 
the foremost of modern astronomers and natural 
philosophers. See Uranus; Uranium. 

Caroline Lucretia Herschel (1750-1848), like her 
illustrious brother William, was born in Hanover, 
Germany, but early followed him to England, where 
she acted as his capable assistant, sharing his labors 
and his distinctions. With a small Newtonian tele- 
scope, made for her by her brother, she made many 
independent observations in regard to comets, of 
which she discovered eight. She also discovered sev- 
eral nebulae and clusters of stars. 

Sir John Frederick William Herschel (1792-1871), 
son of William Herschel, at first interested himself in 
reexamining the nebulae and clusters of stars de- 
scribed in his father’s catalogs, and he added many 

similar bodies to his ^ 

own list. His father 
had explored the north- 
ern heavens; he deter- 
mined to explore the 
heavens of the south, as 
well as reexplore the 
north. This constituted 
his important life work, 
for at the Cape of Good 
Hope he made a com- 
plete telescopic survey 
of the heavens, his ob- 
servations covering a 
period of four years. 

For this contribution 
to astronomical re- 
search, he was made a 
baronet by Queen Vic- 
toria and honored by 
Oxford University. He 
was also distinguished as a chemist, and attained 
important results in photography. His literary bent 
is discerned in his translations from Schiller and 
from the Iliad. He was buried in Westminster Ab- 
bey, near Sir Isaac Newton. 
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HERSCHEL ISLAND. See Royal Cana- 
dian Mounted Police. 

HERTZ, hehrts, Heinrich. See Electro- 
magnetic Theory of Light. 

HERZEGOVINA, hehr ise go ve' nah* See 
Yugoslavia; Bosnia and Herzegovina. 

HERZEN, hehrt ' sen , Alexander. See 
Russian Literature. 

, HERZL, hehrts’ l, Theodor (1860-1904), the 
founder of the Zionist, or “back to Palestine,” 
movement, was born in Budapest. Because 
he saw that European Jews failed to gain a 
social^ status even when politically free, Herzl 
conceived the idea of gathering the scattered 
Jews into a country and a nation of their own. 
He was actuated by economic motives, rather 
than by racial or religious ideas, and his posi- 
tion attracted a few great men, such as Max 
Nordau and Israel Zangwill. In 1897 Herzl 
presided over the first Zionist congress, held 


at Basel, Switzerland. The British govern- 
ment offered him a tract of land in British East 
Africa, in 1901, but the controversy that arose 
as the result of this offer brought about his 
death. Since his death, considerable progress 
has been made by the Zionists in colonial de- 
velopments in Palestine. See Zionist Move- 
ment. 

HESIOD, he' se od. In ancient Greece, at 
the very beginning of history, lived the first 
European poets whose work has survived. 
They were the “mighty Homer,” whose epics 
are immortal, and the shadowy figure of Hesiod, 
who was the father of that type of verse which 
seeks to instruct or give information, and is 
therefore called didactic poetry (which see). 

All that is known of Hesiod’s life — and that 
knowledge is often disputed — is that he 
probably lived during the eighth century b.c., 
that he was born near Mount Helicon, at 
Ascra, and that he tended his father’s sheep 
on the slopes of the mountain. Later, he 
became a wandering poet, and met his death, 
tradition says, at the hands of an assassin, 
at Oeneon, in Locris. 

Hesiod’s earliest poem is the only one of his 
works which authorities agree upon as genuine; 
it is the famous Works and Days , a collection 
of fables, personal experiences of the poet’s 
life and work, personal and agricultural advice, 
and a religious calendar. The following in- 
dicate the nature of his advisory remarks : 

Work is no disgrace; but idleness is a disgrace. 

Emulation is good for mankind. 

Other Books. While there is some doubt that the 
following were the work of the same man who wrote 
Works and Days , these are generally credited to him: 
The Theogony, interesting because it attempts to 
organize the Grecian legends of the gods and god- 
desses into a system, and The Shield of Heracles . 

HE SI ONE, he si' 0 ne. See Priam. 

HESPERIA, hes pe' re ah , a daughter of 
Hesperis. See PIesperides. 

HESPERIDES, hes pehr' ih deez, in Greek leg- 
end, Agle, Arethusa, Erytheia, and Hesperia, 
the daughters of Atlas and Hesperis, who 
guarded the golden apples which Gaea, or 
Earth, presented to Juno on her marriage to 
Jupiter. The sleepless dragon, Ladon, assisted 
the maidens in their guardianship of the sacred 
fruit. It was the eleventh labor of Hercules 
to obtain the golden apples. See Hercules 
(The Twelve Labors) . 

In Literature. The Hesperides are frequently re- 
ferred to in the classics; an example is found in Shake- 
speare’s Pericles : 

Before thee stands this fair Hesperides 

With golden fruit, but dangerous to be touched; 
and Whittier in his Barefoot Boy gloats over his boy- 
hood memory in the words; 

Mine, on bending orchard trees, 

Apples of Hesperides l ■ 
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HESPERIINA, hes pehr ih e' nah. See But- 
terfly (Classification). 

HESPERUS. See Evening Star; Venus. 

HESSE, hes , since 1919 a republic, a part of 
the new German republic. Formerly, it was a 
grand duchy of the German Empire. It is 
divided into two main portions: 
a northern division, consisting 
of the province of Oberhessen 
(Upper Hesse), and a southern, 
formed by the provinces of 
Starkenburg and Rheinhessen 
(Rhenish Hesse) . Oberhessen 
occupies the territory between 
the basins of the Weser and 
the Rhine rivers; Starkenburg 
lies between the Main and 
the Rhine, and the latter river 
separates Rheinhessen from 
Starkenburg. The total area 
of Hesse is 2,965 square miles, which is a little 
in excess of the area of Delaware; the total 
population, 1,347,279 (1925), was more than 
live times that of Delaware at that date. 

The people are engaged chiefly in agriculture 
and mining. More than three-fifths of the 
available land is cultivated; large acreages are 
planted to grapes and to sugar beets. Among 
the grain crops, rye and barley take the leading 
place. Iron, manganese, salt, and coal con- 
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stitute the mineral wealth of Hesse. The 
principal towns are Darmstadt, the capital, 
Offenbach, Mainz, Worms, and Gissen. 

(For a detailed description of Darmstadt, Mainz, and 
Worms, see Germany (Principal Cities).] 

The name of this former duchy has figured 
in European history since the beginning of 
the Christian Era, and has been applied to a. 
country of varying boundaries. It was known as 
Hesse-Darmstadt . until the time of the Seven 
Weeks’ War (xS66) between Austria and Prus- 
sia, when it was reduced to its present limits; 
in '.1871 it was incorporated Into the German 


Empire, and in 1919 into the republic at that 
time established. See Germany (History). 

HESSIAN, hesh' an , FLY, a tiny two- winged 
insect, the maggots (larvae) of which are the 
most destructive of the pests that attack wheat 
crops. There have been years when the Hes- 
sian fly has caused a loss amount- 
ing to ten per cent of the com- 
bined wheat crop of the United 
States and Canada — over 100,- 
000,000 bushels. From this 
amount of grain, enough bread 
could be made to feed several 
cities the size of Chicago for a 
year. In addition to ravaging 
wheat, the insects breed in bar- 
ley and rye. They are espe- 
cially destructive to the win- 
ter-wheat crops. 

Description and Life History. 
The Hessian fly received its name from 
an unfounded belief that it was intro- 
duced into America in the bedding-straw 
of Hessian troops employed to fight against 
the Americans during the War of Inde- 
pendence (see Hessians; Revolutionary 
War in America). The parent fly is about 
an eighth of an inch long, with a wing expanse 
of about a quarter of an inch. With its dark- 
brown body and dusky-gray wings, it looks very 
much like a mosquito. There are two principal 
broods annually. The eggs for one are laid dur- 
ing April or May, and for the other during Sep- 
tember. Each female lays from 150 to 300 
tiny pale-red eggs. They are deposited in rows 
of three or more on the upper part of the leaf, 
or on the lower joints of the wheat stalk. In 
about five days, whitish maggots hatch from 
the eggs and embed themselves between the 
leaf-sheath and stem of the grain. They then 
commence to suck the juices from the stem, 
and their presence can be told by an enlarge- 
ment of the plant at those points (see Galls). 
Within a few weeks, the young change into 
small brown objects which look like flaxseed. 
They remain in that state until they are ready 
to emerge as full-fledged flies. The eggs laid in 
the spring develop into the adult flies of Sep- 
tember; those laid in the fail produce the full- 
grown flies of April and May, 

Control. It is impossible entirely to save a 
crop which has become badly infested with 
Hessian flies. Plentiful and prompt use of 
fertilizers will cause the wheat to send out new 
shoots, and so a better yield will be obtained. 
By planting winter wheat late enough not to be 
attacked by the fly, and early enough not to be 
affected by weather conditions, the crop Is 
practically assured. The exact date of plant- 
ing will vary with the locality from about 
September 15 to October 15. Planting a small 
strip of wheat early enough in spring for the 
flies to lay their eggs in it, then plowing it 
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under, will insure the safety of the actual crop 
planted later. Fly-infested fields should be 
thoroughly disked after the harvest, so that the 
“flaxseeds” may be exposed to birds and other 
insect-eating creatures. wj.s. 

Classification. The Hessian fly is a true fly of the 
order Diptera (see Diptera; Gnat). Its scientific 
name is Cecidomyia destructor. 

HESSIANS, the name given to the German 
soldiers who were hired by the British to fight 
against the American colonies during the 
Revolutionary War (which see). As more than 
half of them came from two Hessian prov- 
inces, the term was applied to the whole body 
of mercenaries, about 29,800, wdio had been 
sold into a war in which they had no interest. 
The men who were thus shipped to America 
were victims of a system which allowed Euro- 
pean princes to sell their subjects into military 
service. The men were paid the usual sol- 
dier’s wages, about twenty-five cents a day, 
the princes meanwhile pocketing a substantial 
bonus from the British government. Many of 
the Hessians settled in America after the war 
and became industrious and loyal citizens. 
See Army. 

HESSITE, ties' ite. See Silver (Sources). 

HETCH HETCHY, hechhech'ie, PROJECT. 
See Aqueduct, subhead. 

HETEROPTERA, het ur op' tur ah. See 
Hemiptera. 

HETH. See Hittites. 

HEVEA, he' ve ah. See Ecuador (Physical 
Features) ; Rubber and Rubber Manu- 
facture. 

HEVESY, heh' veh she, G. von, one of the 
discoverers of hafnium (which see) . 

HEWITT, Abram Stevens (1822-1903), 
an American manufacturer and politician, 
through whose generosity Cooper Institute in 
New York City is largely maintained, was 
born at Iiaverstraw, N. Y. In 1842 he was 
graduated with honor at Columbia College, 
New York City, and a year later began the 
study of law. On account of failing eyesight, 
he gave up the profession and engaged in the 
manufacture of iron with Edward Cooper, a 
classmate, and son of Peter Cooper, the founder 
of Cooper Institute. The maintenance of the 
Institute for many years was largely due to 
his efforts as trustee and secretary. 

Hewitt introduced the open-hearth process of 
making steel in America (see Iron and Steel). 
In 1847 he was nominated for Congress by 
Tammany Hall (which see); was elected, and 
continued in the office until 1886, with the 
exception of one term. He was elected mayor 
of New York in 1886, after a . campaign in 
which Henry George and Theodore Roosevelt 
were defeated. After his retirement from office 
he gave attention to private business affairs, 
but kept closely identified with municipal 


movements and reforms. In 1901 he was 
elected chairman of the trustees at the or- 
ganization of the Carnegie Institution. See 
Cooper, Peter. 

HEWLETT, Maurice Henry (1861-1923), 
an English novelist, born in London, who 
achieved fame by his brilliant and faithful 
interpretations of the historical strife and 
romance of the Middle Ages. He was edu- 
cated at London International College, and 
was admitted to the bar in 1891. Even after 
he became known as a writer, he held legal 
positions for a number of years. 

His Writings. Besides Forest Lovers, Hewlett’s first 
popular success, his novels on medieval themes in- 
clude Richard Yea-and-Nay, New Canterbury Tales , 
Little Novels of Italy , Pan and the Young Shepherd, 
Fond Adventures, and The Queen's Quair. Among 
his novels of modern life, which reveal their author’s 
socialistic views, are The Halfway House, Open 
Country , and Rest Harrow. Other works include 
The Outlaw, M ainwaring, several volumes of poems, 
and Last Essays , the last-named published after 
his death. 

HEXAGONAL, hek sag' 0 nal, SYSTEM. 
See Crystallization. 

HEXAMETER, hek sam' e tur. See Meter. 

HEXAPODA, hek sap' 0 dah. See Insect 
(What Is an Insect?). 

HEXATEUCH, hek ' sa tuke . See Penta- 

teuch. 

HEYSE, hi' ze, Paul Johann (1830-1914), a 
German novelist, dramatist, and poet. He was 
acknowledged a master of the novelette, of 
which he published 
more than a score of 
collections under va- 
rious titles. The best 
known of these is 
U Arrabbiata, counted 
among the most per- 
fect short stories ever 
written. His poetic 
works include nar- 
rative poems, among 
which is Utica ; and 
epics, the most nota- 
ble of which are The 
Bride of Cyprus and 
Thekla. He wrote 
many dramas as well 
as novels, but they 
were less successful. 

His novels, The Children of the World , In 
Paradise , and Merlin , although somewhat 
pessimistic, met with generous recognition. 
Heyse was awarded the Nobel prize in litera- 
ture in 1910 (see Nobel Prizes). 

HEZEKIAH (752-698 B.C.), the good king of 
Judah who began his reign, at the age of 
twenty-five, by suppressing ail idolatrous wor- 
ship which had existed under the rule of his 
wicked father Ahaz, After celebrating the 
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WINTER HOME OE THE CHIPMUNK 

He does not stay underground all of the time in winter; on pleasant days he comes out to enjoy the sunshine, 
but very soon goes back to the warm retreat he has made for himself. See Hibernation, below. 


feast of the Passover, to which he invited the 
ten tribes of Israel, he gained a victory over 
the Philistines and became great and prosper- 
ous. In the sixth year of Hezekiah’s reign the 
king of Assyria carried most of the people of 
Israel into captivity, but it was not until eight 
years later that he made an assault on the 
kingdom of Judah. At first Hezekiah offered 
him tribute, but when the demands became 
too great, they were refused. Then Sennach- 
erib, the king of Assyria, advanced against 
Jerusalem, but God interfered by sending a 
plague into the Assyrian army, which killed 
about 185,000 in one night {II Kings xix, 35). 

In his famous poem, The Destruction of 
Sennacherib , Byron describes how — 

The Assyrian came down like the wolf on the fold, 
And his cohorts were gleaming in purple and gold, 

and tells in ringing verse of the catastrophe: 

And the might of the Gentile, unsmote by the sword, 
Hath melted like snow in the glance of the Lord l 

After the Assyrians’ defeat, Hezekiah ’s 
reign was one of great prosperity for his nation, 
but he was warned by Isaiah of its future 
capture by the Babylonians. See Sennacherib. 

HIAWATHA, hi a wah' thah, sometimes pro- 
nounced he ' a wah thah , is the name of the 
hero of Longfellow’s famous Indian epic, The 
Song of Hiawatha . Several of the North 
American Indian tribes had their legends of 
some such warrior, supernatural in his birth 
and in his strength, who had been sent to open 
up their rivers, show them the way through the 
forests, teach them many of the arts of peace, 
and, above all things, plant for them the maize, 
or Indian corn. These legends Longfellow 


collected and wove into a poem which still 
appeals not only to children, but to all who — 

Love the sunshine of the meadow, 

Love the shadow of the forest, 

Love the wind among the branches, 

And the rain-shower and the snowstorm. 

Of Hiawatha’s birth and childhood; of his 
contest with the West-Wind, his father; of his 
fasting, his fishing, his wedding, his planting 
of the corn, his grief at the death of his friends 
and of his wife Minnehaha, and, finally, of his 
departure into “the land of the Hereafter”"— all 
these and more the epic treats in the unrhymed 
verse which suits so well the subject. There 
is about the poem enough of an air of realism 
to make it interesting, yet the atmosphere of 
mystery, of something more than human, is 
felt throughout it. See American Literature 
(N ational Period) . See illustration, page 3171. 

HIBBEN, John Grier. See Princeton 
University, subhead. 

HIBBING, Minn. See Minnesota (back 
of map) . 

HIBERNATION. Before the icy^ winds 
roar through the tree tops and snow is piled 
high on the ground, many animals tuck them- 
selves into out-of-the-way places and fall 
into a long sleep. That sleep is called hiberna- 
tion, meaning ivinter sleep , from the Latin 
word hibernus , for winter . In that state, long 
periods of severe weather or scarcity of food 
are passed without discomfort to the animal. 
A similar state of sleeping occurring in sum- 
mer months is called estivation . 

As the time approaches for the change, the 
animal grows fatter and becomes gradually 
slower in its habits, until finally it falls into 




THE GRIZZLY BEAR IN WINTER 

He is covered with leaves and snow in a protected spot on the mountain side. 


a stupor. Some 
animals, such as 
the badger, do not 
waken until the 
period of cold or 
food-scarcity is 
passed. Others, 
such as the chip- 
munk and gopher, 
become active on 
pleasant days, par- 
take of food which 
they have stored, 
and then go back 
to sleep. Each an- 
imal seems to be 
governed by habits 
which have passed 
down from, genera- 
tion to generation. 
When an animal 
wakens from a long 
hibernation, it may 
have lost thirty or 
forty per cent of its 
weight, for it has 
used its stored-up 




WATER 



' “AStJtotN tBtlfi. ' 

Frogs spend the winter in the mud at the bottom of ponds. 


fat during its long 
sleep, and is weak 
and inactive, but 
after it begins to 
eat, it quickly re- 
gains its natural 
vigor. # 

During hiberna- 
t i o n , animals 
breathe very slow- 
ly and the heart 
scarcely beats. For 
that reason, a rude 
awakening some- 
times will cause 
death. The body 
temperature of a 
hibernating animal 
is usually rather 
low, and may ap- 
proach that of its 
surroundings. , A 
slight increase, in 
the temperature 
will generally 
awaken the ah eper. 
But hunger is prob* 
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ably the call which it answers when once again 
it is time to become active. 

Hibernating animals are chiefly vegetable 
feeders. Almost all burrowing animals hiber- 
nate, and among 
them the wood- 
chuck is most 
notable. The 
length of its win- 
ter sleep is re- 
garded by some 
as a weather 
prophecy (see 
Ground Hog). 

Bears, skunks, 
dormice, squir- 
rels, prairie dogs, 
badgers, and bats 
also escape the 
rigors of northern 
winters by hiber- 
nation. Toads, 
frogs, and some 
reptiles, a few 
butterflies, and 
many other in- 
sects have similar 
long periods of in- 
activity. W.N.H. 

HIBERNIA, 
the ancient name 
of Ireland, said to 
have been applied 
to it first by Ju- 
lius Caesar. Fre- 
quent reference 
to it is found in 
the classics, notably in the writings of Ptolemy, 
who described the country in detail, under 
the name Juverna. See Ireland (History) . 

HIBISCUS, hi bis ' kus , the name of a genus 
of plants belonging to the mallow family (see 
Mallow), several species of which are of com- 
mercial value. Among those cultivated as 
ornamentals are the swamp rose mallow and the 
rose of Sharon , or shrubby althea. The former 
grows wild in the marshes along the Atlantic 
coast of the United States, and thrives under 
cultivation, if given moist, rich soil. Its mag- 
nificent bell-shaped flowers, four to seven 
inches across, are rose-pink or white, and 
make a handsome showing on their tall stems, 
which may be six or seven feet high. This 
species is an herbaceous perennial. The rose of 
Sharon, a native of Asia, is a tall shrub with 
flowers resembling hollyhocks. A species some- 
times cultivated in American greenhouses is the 
Chinese mallow, pr rose of China , a plant having 
very showy scarlet petals* These stain black 
and are used by the Chinese to darken their 
eyebrows and teeth. 

The okra of the vegetable garden, whose 
sticky pods are used in soups (see Okra), is 



HOW THE SNAKE PASSES THE 
WINTER 


an hibiscus. Other species yield fiber, and the 
tropical musk mallow bears fragrant seeds 
used by manufacturers of perfumery. b.m.d. 



Scientific Names. The genus Hibiscus belongs to 
the family Malvaceae. The swamp rose mallow is 
H. moscheutos ; the 
rose of Sharon, H. 
syriacus; the Chi- 
nese mallow, H. 
rosa-sinensis; the 
musk mallow, II. 
abelmoschus. Okra 
is H. esculentus . 

HICCOUGH, 

OrHICCUP,^'- 
kup , a sudden 
spasmodic intak- 
ing of the breath, 
attended by a 
peculiar, sharp 
sound. An at- 
tack of hie- 
cough is brought H1Blsct3S 

on by a sudden 

contraction of the species known as the swamp 
1 . rose mallow. 

diaphragm, and 

is attended by closure of the glottis, which is 
the opening from the pharynx into the larynx. 
The sound is caused by the inrush of air 
against the closed glottis. Paroxysms some- 
times last only a few minutes, but they may 
endure for several hours or even a number of 
days; in the latter case, death may follow from 
exhaustion. The cause of hiccough is some irri- 
tation in the oesophagus or at the stomach where 
it is attached to the diaphragm. It is therefore 
brought about by overfilling the stomach, by 
choking, or difficult swallowing, or by other 
sources of irritation in these organs. Hiccough 
sometimes accompanies pneumonia, peritonitis, 
appendicitis, and typhoid fever, and in these 
diseases is regarded as an alarming symptom. 

Ordinary attacks of hiccough may be stopped 
by a long, slow intaking of the breath, after 
which the breath should be held as long as 
possible. Frequently, a case is relieved by a 
drink of water. Some persons can stop an 
attack by running the tongue far out of the 
mouth and keeping it out for two or three 
minutes. Ammonia, camphor, or musk will 
be found helpful in relieving more stubborn 
cases, but if the attack is long-continued, it 
may be necessary to administer a general 
anesthetic. See Diaphragm. w.a.ts. 

HICHENS, hich'enZy Robert Smythe (1864- 
), an English novelist whose best-known 
story, The Garden of Allah, was converted into 
an elaborate play which met with considerable 
success on the stage and in moving pictures. 
Another story, Bella Donna , was dramatized 
for Madame Nazimova. Hichens was born 
at Speldhurst in Kent, and was educated 
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at Clifton College, the Royal College of Music, 
and the London School of Journalism. 



His Writings. Among 
his novels, besides those 
mentioned, are Green 
Carnation, Flames, Fe- 
lix, The Dweller on the 
Threshold, The Way of 
Ambition, Mrs. Marden, 

The Spirit oj the Time , 

After the Verdict , and 
Unearthly . He also as- 
sisted in writing the 
play Becky Sharp, i 1 
which Mrs. Fiske was 
starred. 

HICKORY, the 
name of a genus of 
nut-bearing trees be- 
longing to the same 
family as the wal- 
nuts. They are native to North America. 
The hickories make beautiful park trees, and 
their hard wood is much valued as timber. It 
is extensively used in the manufacture of cask 
hoops, ax handles, chair backs, axletrees, 


ROBERT III CIIENS 



SUACmAKK HICKORY' 

The form of the tree, as seen in winter; the appear- 
ance of leaves; the nut in its case and out, and a 
cross section of it, 


automobile wheels, carriage shafts, handles of 
golf clubs, and other implements where great 
strength and elasticity are required. The chief 
disadvantages of the timber are its rapid decay, 
caused by exposure, and its liability to destruc- 
tion by worms. Hickory is highly esteemed as 
fuel, because it develops more heat than most 
other woods, and also for the high quality of 
charcoal which can be made from it, Bacon 
and ham cured by hickory smoke are said to 
possess exceptional flavor. 

In forests, hickory trees grow to a height of 
fifty or sixty feet before branches appear, but 


in open spaces they may grow widely spreading 
limbs. The fruit is a hard-shelled nut, grown 
in a husk which divides into four parts. The 
nuts of some species have a very delicate 
flavor, while others are quite bitter. The edible 
nuts of the mockernut hickory are greatly liked 
by Americans, and are also exported in large 
quantities. b.m.d. 

Botanical Names of Species. The species belong 
to the family Juglandaceae. The mockernut hickory 
is Carya alba ; the shcllbark , or shagbark , so called 
because on old trees the bark peels off in strips, is 
C. ovata; the pignut, whose nuts are bitter, is C. 
glabra. Other species, described elsewhere in these 
volumes under their particular names, are the 
bUlernut and pecan. 

HICKORY, DICKOfeY, BOCK. See 
Rhymes of Childhood. 

HICKS, Elias (1748-1830), an American 
Quaker preacher whose rejection of the doc- 
trine of the atonement and denial of Christ’s 
divinity caused a schism in the parent body. 
The definite organization of the sympathizers 
of Hicks, called Hicksites, dates from about 
1828. He was born at Hempstead, Long Island, 
and began preaching in 1775. He refused 
compensation for his labors, and when not 
engaged in religious service, worked on his 
farm. Hicks was a vigorous opponent of 
slavery, and his upright life gave him great 
influence among his people. Sec Quakers. 

HIERARCHY, hi' ur ahr kic , a term used by 
religious writers to describe the whole governing 
and ministering body of the Church. The word, 
in its strict sense, can be applied only to those 
Churches which are governed by preiates, such 
as the Roman Catholic and Anglican churches. 
The term has two divisions, order and juris- 
diction. The first embraces all the various 
classes of ministers who direct worship, ad- 
minister sacraments, and perform other duties 
of their calling, whether established by divine 
or by religious authority. The hierarchy of 
jurisdiction deals directly with the government 
of the Church and, beginning with the Pope, 
comprises all degrees of religious authority. 

Derivation. The word is, from the Greek frier os, 
which means sacred, and arc he, meaning government. 

HIERATIC, hi ur at' ik } WRITING. See 
Hieroglyphics. 

HIERO, hi' e ro, a king of Syracuse. See 
Archimedes. 

HIEROGLYPHICS, OR HIEROGLYPHS, 
hiur 0 glif iks t hi' ur oglifs, names applied by the 
Greeks to the symbols carved by the Egyptians 
on their monuments, and in more modern times 
to any form of picture-writing, particularly that 
of the Aztecs and the early American Indiana. 
The hieroglyphics of the Egyptians, called 
sacred because the Greeks fancied dial they 
dealt only with religious topics and were under- 
stood only by the priests, have claimed the 
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EXAMPLE OF SYMBOLIC WRITING 

In symbolic, or topical, writing, one object was substituted for another, to which it bore resemblance. The 
above inscription was placed on Triumph Hall by the Egyptian Thothmes III, and has been translated 
thus: ‘T sent: I order that you reduce and crush all the high officers of Tsahi. I cast them together with all 

their possessions at thy feet.” 


attention of scholars for centuries, and still 
present some extremely interesting prob- 
lems. 

Pure picture-writing is a very simple and 
primitive matter. If the savage wishes to 
represent a man, a bird, or an arrow, he simply 
draws rude pictures of those objects; and these 
may be understood by anyone, irrespective of 
his language. Thus, an Eskimo could “read” 
the picture-writing of an Aztec as well as he 
could that of his neighbor. But pure picture- 
writing serves but few purposes, while it in- 
evitably suggests the need for a more practical 
system of representing ideas. Thus the ideo- 
graphic writing, or ideograms, as the picture- 
writing is called, gives place to symbols which 
represent sounds, either alphabetic or syllabic; 
and when the latter have completely super- 
seded the former, writing in its modern sense 
has been achieved. 

The Egyptian Symbols. Presumably the 
Egyptian hieroglyphics were originally pure pic- 


are very clear, if the system is understood. 
Thus a man in the attitude of prayer means 
not just “a man praying,” but worship ; a pair 
of legs represented walking ; an outstretched 
arm with a stick, strength. Side by side with 
these there existed the phonetic symbols, prob- 
ably developed originally by taking short words 
containing one dominant consonant sound to 
represent that consonant. 

But the complications of Egyptian hiero- 
glyphic writing did not cease even there. So 
long as the only writing to be done consisted 
of carefully carved inscriptions on obelisks or 
tombs, it was possible to preserve the original 
pictorial form of the symbols, whether these 
were ideographic or phonetic. But when writ- 
ten language came into more common use for 
literary and commercial purposes, the picture- 
writing was too cumbersome. Gradually, from 
the hieroglyphs, therefore, there was evolved 
the so-called hieratic, or priestly, writing, in 
which the earliest Egyptian books have been 



ENIGMATIC WRITING 

An emblematic figure is put in lieu of the one intended to be represented, The above, translated, reads 
“In your transformation as golden sperbe you have accomplished it.” 


ture- writing, but the gap between that and the 
combination of ideograms with phonetic sym- 
bols must be bridged by the imagination, for 
the very earliest inscriptions extant, which date 
perhaps from 5000 b.c., contain both forms. 
Some of the symbols yield their meaning at the 
first glance; a man, a woman, are easily distin- 
guished; so is a child, when it becomes evident 
that the figure is engaged in sucking its thumb , 
But general nouns, such as mankind , must be 
represented, and this is done by drawing both 
a man and a woman. Abstract ideas called for 
more ingenuity, but even here most of the signs 


preserved. This hieratic writing shows but 
faint traces of its original pictorial character, 
and even these were lost in the demotic form, 
which developed between the eighth and the 
fourth centuries b.c. The name, which means 
common or popular , in which we may trace the 
English word democratic , was given, it by the 
Greeks because, when they first came into close 
contact with the Egyptians, this latest form of 
writing was employed for everything except re- 
ligious literature. With the introduction of 
Christianity into Egypt, the use of the old writ- 
ing forms declined, and no inscriptions are to 
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PHONETIC WRITING 

This is purely alphabetic or syllabic The above is translated thus. “Out of bad comes good.” 


be found in any of the three styles after the 
middle of the fifth century b.c. 

Throughout the Middle Ages and well into 
modern times, no interest was felt in these old 
hieroglyphics, but from the seventeenth century, 
scholars made occasional efforts to decipher the 
inscriptions. The problem seemed insoluble, 
however, until discovery of the famous Rosetta 
Stone threw light upon it. This stone, found 
in 1799 by an officer in Napoleon’s army, con- 
tains an inscription, relative to the coronation 
of Ptolemy V, in three forms — in Greek, in the 
late Egyptian demotic, and in hieroglyphs, the 
Greek version closing with the statement that 
it was a translation of the two preceding in- 
scriptions. The hieroglyphic text was badly 
mutilated, but at length a French scholar, Fran- 
cois Champollion, hit upon the proper clue and 
discovered the phonetic value of many of the 
signs. Later discoveries confirmed the theories 
of Champollion, and an immense literature on 
the subject of hieroglyphics has resulted from 
the more recent studies of scholars. There now 
exist dictionaries and grammars of the language 
of the hieroglyphs, but the subject is by no 
means a closed one to-day. 

An interesting fact about the hieroglyphs con- 
cerns the direction of the writing. This was 
not, as in most writings, fixed, but depended on 
the whim of the writer or the shape of the ma- 
terial to be inscribed. Sometimes hieroglyphics 
were to be read from right to left, less com- 
monly from left to right; while frequently they 
were to be read vertically downward. 

The cuneiform inscriptions and also the writ- 
ing of the Chinese developed from an original 
pictorial form, and in some of the letters which 
make up the alphabets of European peoples, 
the primitive ideograms may be traced (see 
Alphabet and the various letters, A, B, C, 
etc.). 

Two early civilizations on the North Amer- 
ican continent, the Aztec and the Maya, have 
left hieroglyphic records in Yucatan and 
Mexico which are of much interest to scholars. 
The writing has not been completely deciphered, 
but it is certain that it had progressed beyond 
the point of employing one picture or symbol 
for one idea, Recent excavations in the Valley 
of Mexico have disclosed hieroglyphic stones 
in the Maya language which scientists believe 
to be at least S*ooo years old, and which repre- 


sent a civilization highly developed at that 
remote period. See Writing; Rosetta Stone. 

Derivation. Hieroglyphics is from Greek words 
meaning sacred and carve. 

HIGGINS, Edward John, (1864- ), 

general of the Salvation Army, and distin- 
guished as the first head of the organization 
selected outside of the Booth family. When 
the High Council of the Army sought a suc- 
cessor to General B ram well Booth, whom they 
regarded as unfit for further service on account 
of failing health, Commissioner Higgins was 
chosen. The action of the Council was gen- 
erally regarded a‘s a change of the Army’s 
form of government from a kindly despotism 
to a more democratic sort of control. . 

General Higgins was born at Highbridge, 
Somerset, and educated at Dr. Morgan’s 
School, Bridgewater, and at Cheltenham Col- 
lege. On his entrance into the Army service, 
in 1882, he was first made a divisional officer 
in the London slums. His ability was soon 
recognized, and he was promoted to an edu- 
cational post in the International Training 
House, London. He served there until 1905, 
at which time General Booth appointed him 
chief secretary to Commander Evangeline 
Booth, in the United States. After eight years’ 
service in that post, he was recalled and made 
assistant foreign secretary at the London 
headquarters. Later, he became commander 
of the Army for Great Britain, and during the 
World War, he was made commissioner and 
chief of staff under General Booth. 

General Higgins’ work in America was note- 
worthy for the increase in the Army’s resources 
which he brought about, and for the establish- 
ment of a firm financial basis for the institution. 
During the World War, he was largely re- 
sponsible for selecting the forces that went 
to the front, and for the financial management 
that made the Army’s activities possible. 

His election as general, in 1929, was en- 
thusiastically received in America, and was 
regarded as a step in advance for the Salvation 
Army and its cause. See Salvation Army; 
Booth (family). 

HIGGINSON, Thomas Wentworth (1823- 
19x1), an American essayist, active in anti- 
slavery agitation before the War of Secession, 
and an earnest advocate of woman suffrage 
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during the greater part of his life. He was 
born at Cambridge, Mass. After graduat- 
ing from Harvard, he studied for the ministry, 
but his anti-slavery views forced his resigna- 
tion. He plunged into the free-state struggle 
in Kansas, and joined in rash schemes to lib- 
erate John Brown. In the War of Secession, he 
was made colonel of the first regiment of freed 
slaves mustered into the national service. He 
afterward devoted himself to literature. 

His Writings. His best-known books, besides two 
histories of the United States, are Out-door Papers , 
Army Life in a Black Regiment , Common Sense 
about Woman , On Writing and Speech- Making, and 
a memoir of Longfellow, his friend for many years. 


HIGH CHURCH PARTY. See Anglican 


Church; Church of England. 

HIGHER CRITICISM. See New Testa- 
ment Criticism. 

HIGHER EDUCATION. See Education, 
subhead. 

HIGHEST COMMON FACTOR. See 
Greatest Common Divisor. 

HIGH GERMAN. See German Language. 

HIGH-HOLDER. See Flicker. 

HIGH-HOLE. See Flicker. 

HIGH KNOB, the highest point of land in 
New Jersey (which see). 

HIGHLAND FLING, a national folk dance * 
of Scotland. See Dancing. 


HIGHLAND PARK, Mich. See Michi- 
gan (back of r 

map). 

HIGHLANDS 
OF SCOTLAND. 

See Scotland. 

HIGH MASS. 

See Mass. 

HIGH POINT, 

N. C. See North 
Carolina (back 
of map) . 

HIGH PRIEST, 
the head of the 
Jewish priest- 
hood, whose 
duties included 
the oversight of 
the sanctuary and 
all that belonged 
to the sacred serv- 
ice. On the Day 
of Atonement, he 
alone was permit- 
ted to enter the 
Holy of Holies in 
the Temple. Be- 
sides these espe- 
cial duties, he 
presided over the Sanhedrin when religious 
questions were being discussed, offered sacri- 
fices on special days, and was qualified to dis- 
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charge any priestly function. He was always 
shown the highest honor. 

A high priest could not assume the office 
until he was twenty years of age, and his con- 
duct was governed, by special laws {Lev. xxi, 



HIGH PRIEST’S BREASTPLATE 


The illustration is that of the breastplate of the 
second Temple, as distinguished from the Mosaic 
breastplate. The precious stones were arranged as 


follows: 

(1) Emerald 

(2) Chrysolite 

(3) Carnelian 

(4) Onyx 

(5) Lapis lazula 

(6) Ruby 


(7) Amethyst 

(8) Banded agate 

(9) Sapphire 
(to) Jasper 
(it) Beryl 

(1 2) Topaz 


1-15). His official garments were rich, com- 
prising a blue robe partially covered with an 
embroidered vestment, called an ephod , a cap, 
and a square breastplate made of gold, set 
with four rows of precious stones, three in a 
row. This costume was laid aside on the Day 
of Atonement, for he wore pure white linen to 
enter the Holy of Holies. Aaron was the first 
to be appointed to this office after the estab- 
lishment of the Covenant at Sinai, and for a 
long time the office was for life, but Herod 
and the Romans grew jealous of the priestly 
power, so they appointed high priests when- 
ever they wished and deposed them at their 
pleasure. 

HIGH RELIEF, a term in sculpture. See 
Relief. 

HIGH SCHOOLS. See School (Public 
Schools). 

HIGH SEAS, a term applied to all parts of 
the oceans and open seas more than three miles 
from land. It does not refer to bays, harbors, 
or landlocked waters. Within the three-mile 
limit, the control of the sea belongs to the na- 
tion whose coast the sea washes. Beyond the 
three-mile limit, the sea becomes an inter- 
national area, accessible, by agreement of all 
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nations, on equal terms to all. Vessels of a 
friendly power may be searched while within 
the three-mile limit if arousing suspicion in any 
way, or if necessary they may be pursued and 
searched beyond those limits. In time of war, 
belligerent nations exercise the right of search 
on the high seas in connection with neutral 
vessels suspected of violating neutrality laws. 
Such vessels may also be captured if found 
running a blockade maintained by a power at 
war. Such was the world-wide understanding 
before the World War, which began in 1914. 
In that struggle, both sides violated the laws 
of neutrality. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

International Law Search, Right of 

Neutrality World War 

HIGH TIDE. See Tides. 

HIGHWAY. See Roads and Streets; 
Trails of Early Days. 

HIGHWAY ROBBERY. See Robbery. 

HILDEBRAND. See Gregory (VII, Pope). 

HILKIAH, Ml ki f ah, father of Jeremiah 
(which see). 

HILL, an elevation of land usually rising 
less than 2,000 feet above the surrounding 
country, and formed in several ways. Hills 
are formed by glaciers, which on melting 
leave stones and sand; by the wind (dunes); 
by volcanic action; or by gradual wearing away 
of uplands by weathering and erosion. They 
present a pleasing aspect in any generally level 
country, and when many are closely grouped, 
they may become notable for their scenic 
beauty. The Berkshire Hills in Massachusetts 
are covered with trees and carpets of grass, and 
are so beautiful in effect that many people 
admire them as much as more impressive 
mountains. Some hills which are a great 
deal higher than the land around them are 
often incorrectly called mountains; those near 
the base of a mountain range are called 
foothills. R.II.W. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles; 

Erosion Moraine Mountain 

HILL, James Jerome (1838-1916), the man 
whose foresight and energy made him the fore- 
most leader in developing the great North- 
west of the United States and Canada, was 
bom on a farm near Guelph, Ont., and edu- 
cated at the Rock wood, Ont, academy. The 
death of his father, when James was a lad, 
necessitated his leaving school, and for a time 
he worked in a local store for four dollars a 
month. At the age of sixteen, he left home and 
went to Saint Paul, Minn., then a village of 
about 5,000 inhabitants. Here he secured era- 
loyment with a steamboat company, and his 
onesty, Industry, and business ability led to 
rapid advancement; 


At the age of twenty-five, he was agent of the 
Northwestern Packet Company. Five years 
later, he organized the Red River Transporta- 
tion Company, which 
was the first to open 
communication be- 
tween Saint Paul and 
Winnipeg. This was 
the first of a series of 
enterprises which 
culminated in the 
completion of the 
Great Northern Rail- 
way system, with its 
line of steamers con- 
necting Puget Sound 
with the Orient. The 
next important event 
in this series was the 
purchase of the Saint 
Paul & Pacific Rail- 
road by a syndicate 
which Hill organized. 

The company was reorganized in 1879 as the 
Saint Paul, Minneapolis & Manitoba Railway 
Company. To this organization he devoted 
the remainder of his life, and was recognized 
as its controlling genius, whatever the official 
position he held. 

The new company built lines of railway 
across Minnesota into Dakota, and one ex- 
tending northward as far as Winnipeg. In 
1890 these roads became a part of the Great 
Northern system, the main line of which, 
extending from Duluth to Puget Sound, was 
built between 1888 and 1893, with Hill as the 
chief promoter. This was the first transconti- 
nental railroad built without government aid. 
The Great Northern Steamship Line, spanning 
the Pacific Ocean, completed the connection 
with China and Japan. 

Hill was a leading authority on transportation 
and one of the outstanding financiers of 
America. His advice was sought in the great 
financial centers, and he became vice-president 
of the New York Chamber of Commerce and 
a member of the board of directors of several 
of the largest banks. 

In addition to his organizing and man- 
agerial abilities, Hill was a convincing public 
speaker and a fluent writer. He was^ known 
also for his simplicity of life and his kindness, 
as is evidenced by his gift of $500,000 to found 
a theological seminary in Saint Paul. Hill 
Country , a Actionized biography of this railroad- 
builder, by Ramsey Benson, was a successful 
publication of 1928. 

HILO, he' lo» See Hawaii (Cities). 

HIMALAYA, him ah' lay yah , the highest 
mountain system in the world, situated in Asia. 
The word is Sanskrit and means the abode of 
snow or the snowy range . The name is usually 
confined to the great rampart of mountains that 
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JAMES J. HILL 

Master railroad builder of 
America. 
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NEAR THE “TOP OP THE WORLD” 

A spot in the Himalaya chain, nearly three miles 
above sea level. The highest point, a few miles 
distant, reaches almost three miles more in altitude. 
It is declared by explorers that on the bare patches 
at the edge of the snow at the height shown in the 
illustration, primroses bloom during the short sum- 
mer. Below is a temporary home of shepherds on 
the side of the Himalayas, in Kashmir. 

encircle 1 the northern part of the peninsula of 
India and separate it from the elevated table- 
land of Tibet. They sweep in a gigantic arc 
which has its rounded side turned south, 
and stretch from the great bend of the In- 
dus on the west to the great bend of the 
Brahmaputra on the east. These two rivers 
rise in Tibet only a few miles distant from 
each other, on the northern slopes of the 
Himalayas. 

The length of this mountain system is nearly 
1,500 miles, and its breadth is between 100 and 
200 miles. The Himalayas are not formed of 
one single chain of mountains, but consist of 
several high parallel ranges, capped by a great 
number of rugged, snowy peaks and intersected 
by great valleys and extensive table-lands. The 
nucleus of this system is situated to the north- 
west, outside the boundaries of India, in the 
Pamir, one of the loftiest regions of the world. 
The Himalayas are connected with the moun- 
tains of Asia which stretch east and west. 
Immediately west of them is the Karak- 
oram, or Muztagh chain, from which they 
are separated by the pass of the same 
name, situated at an altitude of 19,000 feet 
above sea level. 

Peaks, Passes, Glaciers. From the plains of 
Northern India watered by the Ganges, which 
have an elevation of about 1,000 feet above sea 



level, the Himalayas ascend by successive 
slopes. They contain the highest peaks in the 
world, the loftiest of which, Mount Everest, 
has an altitude of 29,141 feet. Not far from it 
rises Kanchanjanga, 28,156 feet high, the 
second highest peak in the Himalayas. Both of 
these peaks can be seen from the mountain 
resort of Darjiling, in India. The view reminds 
one of Mont Blanc, the highest peak in the 
Alps, as seen from Chamdnlx. However, the 
variety of incidents, the richness of color, and 
the sharp contrasts, which are so characteristic 
of the Alpine landscape and constitute its 
picturesqueness, are lacking in many of the 
gray, barren peaks, of the Himalayas. The 
majesty and the grandeur of these stupen- 
dous ranges have a fascination of their own, 
and they strongly impress all who see them % 
The passes which traverse these mountains 
are among the loftiest in the world, for few of 
them are at lower altitude than 15,000 to 16, - 
000 feet* Because of the snows, the passes 
above 16,000 feet are inaccessible from No- 
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vember until May. Numerous glaciers, some of 
which exceed in size the great Alpine glaciers, 
are found in many parts of the range. 

Vegetable and Animal Life. The vegetation 
is extremely varied, and on the steep southern 
slopes it is very luxuriant. Tropical plants, 
such as the plantain, fig, and palm trees, are 
found up to a height of 3,000 feet. The forest- 
covered slopes also contain an abundant growth 
of shrubs and climbing plants in wonderful 
profusion. Oaks, chestnuts, and laurels are 
common, and are found up to a height 
of 7,000 feet, while deodar and pines grow 
up to 12,000 feet elevation. These moun- 
tains are famous for their wonderful growths 
of rhododendron. The tea plant is cultivated 
up to 5,000 feet on the southern slope; rice, 
corn, and millet are grown up to 6,000 feet; 
wheat and barley are found at a slightly 
higher altitude. 

The animal life is also abundant and varied. 
In fact, the Himalayas form one of the richest 
zoological regions in the world, peopled with 
species found in the tropical, temperate, and 
cold zones. The tiger, leopard, rhinoceros, ele- 
phant, and monkey are found here at high alti- 
tudes. This region is the home of the yak. 
No other part of the world is so rich in birds 
as these forest-clad mountains, for almost 
all kinds are well represented. For maps, 
see Asia. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles; 

Everest Pamir Tibet Yak 

HIND, a female deer. See Deer. 

HINDENBURG, Paul von Benecken- 
doree UND von (1847- ), Germany's 

military leader in the World War, and the 
first President of the German republic elected 
by popular vote. From his youth he lived in an 
atmosphere of militarism. Bom in Posen, 
he entered a cadet school at the age of eleven, 
and later, in a Prussian cadet corps, the hard 
discipline developed in him an inflexible 
will and strong resolution. At the age of 
nineteen, he was a junior staff officer. 

At the outbreak of the World War in 1914, 
he was a retired general, living on a pension. 
He was not welcomed at headquarters, because 
he was believed to be a man of one idea, and 
that an unsound one. During his long career 
in the army, he had for a time been a staff 
officer in East Prussia and had planned some 
of the annual military maneuvers there. Later, 
as a lecturer on applied tactics in the War 
Academy, he located many of his imaginary 
battles in the region of the Masurian Lakes, in 
Northeastern Prussia. For years he had been 
subjected to good-natured ridicule because he 
had insisted upon the military importance of 
that low, marshy land. In this region, on Au- 
gust 29, 1 914, just a week after the kaiser had re 


called him from retirement in the hope that, 
after all, he might be right in his opinion regard- 
ing the Masurian section, he overwhelmingly 
defeated two Russian armies, whose men he 
claims outnumbered his own three to one. 
It is said that he took 

120.000 prisoners, 
enough to have ended 
any previous war (see 
World War). 

Much of his subse- 
quent success is said 
to have been due to 
his extensive employ- 
ment of railways for 
troop movements. 

Von Hindenburg be- 
came the military idol 
of the German people, 
and a gigantic 
wooden statue of him 
was erected in Berlin 
in 1915. Emperor 
William raised him 
to the highest mili- 
tary rank, that of 
field marshal, and 
made him chief of the 
general staff. In 
November, 1918, 

Hindenburg was possibly the most insistent of 
all the kaiser's advisers that the latter abdicate 
as emperor and king, and seek refuge in a 
neutral country. 

In 1925 the Nationalist (imperialistic) party 
nominated him for President of Germany, 
despite his age. He was elected by nearly 

900.000 plurality. The event caused unrest in 
allied countries, where it was feared that 
Germany was planning to return to a mon- 
archical form of government. However, he 
disappointed his critics, for he did not waver 
in fealty to the republican Constitution. For 
events of his administration, see Germany 
(History). 

HINDENBURG LINE. See World War. 

HINDI, kin ' de, a dialect of India. See 
India (Languages). 

HINDUISM, a religion of the Far East. 
See Brahmanism. 

HINDU KUSH, hin f doo koosh , a range of 
mountains in Central Asia. For 500 miles 
it forms a great watershed between the Indus 
and the Oxus rivers, and for 200 miles is the 
southern boundary of Afghanistan. The high- 
est peak is Tirach Mir, a snow-clad giant rising 
to a height of about 25,000 feet. This range, 
which is really a continuation of the Hima- 
layas, was called the Caucasus by historians of 
Alexander the Great. It is said that Timur en- 
deavored to cross these mountains, and left -a 
record of his attempt engraved on a rock. See 
Timur. 
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VON HINDENBURG 
The great field marshal of 
Germany who fought loy- 
ally for his emperor in the 
World War and later be- 
came the able and patri- 
otic President of the Ger- 
man republic. 
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HIPPOCRATES 


HINDUSTAN, OR HINDOSTAN, hin doo- 
stakn', is a name commonly applied to the 
whole peninsula of India, but more correctly 
confined to the valleys of the Jumna and the 
Ganges rivers. It does not include the Punjab, 
though the natives of that territory speak the 
Hindostani language. 

Meaning. Hindostan is a Persian word which 
means the land of the Indus or Hindus. In the Hin- 
dostani tongue there are still many Persian words 
and phrases. See India (Languages) . 

HINNOM, Valley of. See Gehenna; 
Jerusalem. 

HIPPARCHUS, hip pahr' kus, the founder of 
scientific astronomy. Two great men stand out 
among all the astronomers of antiquity, Hip- 
parchus and Ptolemy. The former, a Greek, 
was born in Nicaea, about 160 b.c., a time 
when the Greeks were colonizing Southwestern 
Asia. He lived for a time at Rhodes and then 
went to Alexandria, in Egypt, the great center 
of learning of that time. There he studied and 
made remarkably accurate observations of the 
heavens, and on these his fame rests. He pre- 
pared a catalog of 1,080 fixed stars, classified 
according to brightness. Ptolemy later used 
this catalog and preserved it for future gener- 
ations. See Ptolemy. 

Hipparchus also observed and calculated the 
exact length of the seasons, the length of 
the year, and the motions of the planets and 
the moon in their orbits. In order to make rec- 
ords of all these things, he had to enter the hith- 
erto unknown sphere of higher mathematics, so 
he originated what is now known as trigonome- 
try; he also designed the planisphere, a diagram 
of the heavens with a circular cover, which when 
moved shows the exact positions of the heav- 
enly bodies at different times. 

HIPPARCHUS, a ruler of ancient Athens 
(which see). 

HIPPIAS, hip' ih as, a ruler of ancient 
Athens (which see). 

HIPPOCAMPUS, hip 0 kam ' pus, or SEA 
HORSE, an oddly formed sea animal, be- 
longing to the same family as the pipefish 
(see Pipefish). There are about twenty spe- 
cies, inhabitants of tropical and temperate 
waters. The name hippocampus, which comes 
from two Greek words meaning horse and sea 
monster , was given this animal because of the 
similarity between its head and that of a horse. 
A hippocampus has a protruding snout, promi- 
nent eyes, and high cranium, and is like a fish 
only in that it lives in the sea and breathes by 
gills. Its body, from six to ten inches in 
length, ends in a long tail which is tightly 
coiled inward, and the animal is covered with 
a series of bony plates which have spiny pro- 
jections along the places of connection. It 
moves about in an upright position, but is a 
weak swimmer, and usually is found with the 


tail clinging tightly to bits of seaweed. As is 
true of the pipefish, the male hippocampus 
keeps the eggs laid by the female in a pouch 
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THE HIPPOCAMPUS 

on the under side of its body, where they are 
taken care of until hatched. l.h. 

Scientific Name. The common sea horse of North 
America is Hippocampus hudsonius . 

HIPPOCRATES, hip ok' ra teez (460-357 
b.c.), the greatest of the old Greek physicians, 
often called the ‘‘Father of Medical Science,” 
was born on the island of Cos, off the coast of 
Asia Minor. He was believed by the Grecians 
to be the descendant of a god, and he became 
a priest-physician. Hippocrates used temples 
as hospitals, which had a full measure of pure 
air, water, and sunshine; while the patients 
offered petitions to their heathen gods, they 
were treated for their ailments by Hippocrates 
and his disciples. One of his discoveries was 
that certain diseases could be traced by listen- 
ing to the sounds made in the chest of a per- 
son, but this knowledge did not become really 
useful until 2,000 years later. He bound his 
students by a solemn oath to behave with 
honor and never to divulge a sick-room secret. 
His writings embrace books on epidemics, air 
and water, and on diet and hygiene. He trav- 
eled throughout Greece, and died at an ad- 
vanced age in Thessaly. See Alchemy. 
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Hippocratic Oath, a pledge taken by the followers 
of Hippocrates, which has become the basis of our 
present-day system of medical ethics. Students of 
medicine bound themselves to behave with honor, 
and never to divulge a sickroom secret. They also 
pledged themselves to keep their teachers from be- 
coming indigent; to train their sons in their own 
profession, if the latter desired to become physicians; 
to “take their own medicine,” as it were, by following 
the regimen recommended for their patients; to give 
no harmful medicines; to lead pure and self-sacrificing 
lives; and to enter the houses of the sick only for 
healing purposes. 

HIPPO CRE HE, hip' 0 kreen. See Pegasus. 

HIPPODROME, originally a place set apart 
by the ancient Greeks for horse- and chariot- 
racing, and later for boxing, wrestling, running, 
etc. The most famous ancient hippodromes 
were those in Olympia and Constantinople, 
and the Circus Maximus at Rome (see 
Circus). These were of vast proportions, ac- 
commodating from 100,000 to 500,000 spec- 
tators. The term has also been applied to race 
tracks in England and France, to the modern 
indoor circus, and, in particular, to two great 
amusement palaces, in London and in New 
York. In the latter city, the structure occupied 
an entire block on Sixth Avenue, between 43rd 
and 44th streets. It was the largest standard 
playhouse in the world, having a seating 
capacity of 5,200; it was open until 1928. 
Many spectacular and mammoth productions 
have been staged there. The stage, which ac- 
commodated 500 people at one time, was circu- 
lar, and while one half was before the audience, 
the other half was being prepared for the scene 
to follow. An immense tank in front of the 
stage, a part of the stage accessories, capable 
of accommodating over twenty rowboats, could 
be filled with water in five minutes. 

HIPPOLYTA, hip ahV ih tah , queen of the 
Amazons (which see). 

HIPPOLYTUS, hip poV ih tus. See Phaedra. 

HIPPO ME NES, hip 0 mo' ncez . See Ata- 
lanta; Mythology (Atalanta’s Race). 

HIPPOPOTAMUS, hip 0 pot' a mus , a mon- 
strous, clumsily built land and water animal 
of tropical African marshes, swamps, and 
river courses. Two living and several extinct 
species constitute a family of mammals related 
to the swine family, though the name means 
river horse. One species, the common hippo- 
potamus, often weighing 8,000 pounds, is, next 
to the elephant, the most bulky of land animals. 
The other, the rare pygmy , or Liberian , hippo- 
potamus, is much smaller, weighing but from 
400 to 600 pounds. The pygmy also differs 
slightly from the common hippopotamus in 
color and habits. 

The Common Hippopotamus. This species 
is a huge, thick-skinned creature with a heavy, 
barrel-shaped body set on four short, thick 
legs. Each foot has four toes, which are con- 
nected by webs, and rest flat on the ground. 


The head is large, lumpy, and ugly, and is so 
heavy that the animal usually props its chin 
on some support when out of water. The ears 
and eyes are small and piglike. Eyes and 
nostrils are set so high that only a small por- 
tion of the animal’s face need remain above 
the water to enable it to see and to breathe, 
while the rest of the body is safely hidden. 
The mouth of a hippopotamus is enormous. 
When opened to its full spread of three or 
four feet, the powerful grinding, biting, and 
rooting teeth may be seen. The great canines 
develop into strong tusks. Thus equipped, 
the creature is able to root up rank grasses, 
cut through tough stems like a scythe, and 
masticate the coarsest vegetable food with 
ease. Its tusks are also used for fighting and in 
killing crocodiles. 

The skin of the hippopotamus is spongy, 
rough, thick, and naked, except for a few 
bristles on the muzzle and small bunches of 
short hair on head, neck, ears, and tail. The 
tail is very short. A remarkable characteristic 
of the hippopotamus is the red, oily substance 
known as blood sweat , which flows through 
the pores and covers the skin of the animal 
when it is excited. 

Although clumsy on land, the hippopotamus 
is an excellent swimmer and diver. It can 
remain under water a long time, and when it 
comes to the surface, it spouts water from its 
nostrils like a whale, though the stream is not 
at all powerful. A male hippopotamus stands 
nearly four feet high at the shoulder when full 
grown, and is from twelve to fourteen feet 
long. The color varies from dark brown to 
bluish-gray. Females are somewhat smaller 
and usually of lighter color. One baby hippo- 
potamus is born to a female each year. It 
is taken to the water immediately, but is car- 
ried on the mother’s neck until it learns to 
swim. It takes six years for it to attain its 
full growth, and thirty or more years is the 
average life of a hippopotamus. 

Hippopotamus flesh and fat are eaten by the 
natives of Africa. The hides are used for 
handle covers, whips, and other purposes, and 
the tusks and teeth, which are harder and less 
liable to turn yellow than the ivory of ele- 
phants’ tusks, were at one time in demand for 
the making of artificial teeth. Hippopotamus- 
hunting is a dangerous sport. The huge crea- 
tures can easily capsize boats, and in general 
are bullet-proof except for a small spot behind 
the ear. To obtain a specimen for a zoological 
garden, it is necessary that a mother hippo- 
potamus be harpooned and brought to land. 
A baby hippopotamus in search of its mother 
is then easily captured alive, caged, and 
tamed. See illustration, page 3184. w.N.n. 

Scientific Haines, The hippopotamus belongs to 
the family IHppopoUtmidae, The common species is 

//, amphihius . 




Maototi: Wi<i« Worhl: V & A 


Two of America’s Specimens. A young hippopotamus, born in the National Zoological Gardens, Washington, 
D. C., but now in Saint Louis. The picture shows him at nearly four years of age and weighing 3,000 pounds. 
Below, a specimen in Franklin Bark Zoo, Boston; his keeper is massaging his tonsils. 
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HIROHITO AND THE EMPRESS 

At left, the royal pair in Western costumes; at right, they are shown in full ceremonial robes, prescribed 

by court etiquette. 


HIRAM, King of Tyre. See Phoenicia. 

HIROHITO, he' ro he' toh (1901- ), 

emperor of Japan, who succeeded to the throne 
at the death of his father, Yoshihito, on Christ- 
mas Day, 1926 (December 24 in the Western 
world). He had acted as regent of Japan since 
November 25, 1921, because of the illness of 
his father. 

In 1928, in accordance with Japanese tra- 
ditions, the emperor was crowned at Kyoto 
with colorful ceremonies which were prolonged 
for more than a week. 

While a true son of Nippon, Hirohito is in 
full sympathy with the spirit of modern prog- 
ress. Pie was educated under private tutors 
at the Imperial Education Institute in Tokyo, 
and when eighteen was given a seat in the 
House of Peers in the Imperial Diet. In the 
spring of 1921 he made a visit to Europe, the 
first time a Japanese crown prince ever left 
his native land. 

The attempted assassination of Hirohito in 
1923 by a radical student aroused the entire 
nation/ for his democratic friendliness endears 
him to the people. He was married in 1924, 
with ancient Shinto rites, to the Princess 
Nagako, daughter of Prince Kuni. See Japan 
(Late History). 

HIRSCH, Maurice, Baron do (1831-1896), 
an Austrian financier, capitalist, and philan- 
thropist of Jewish descent, was born at Munich. 
The great wealth which he inherited from his 
father was increased by marriage and by his 
banking and railroad enterprises. His fortune 
was estimated at $200,000,000, and his income 
at from $15,000,000 to $20,000,000 a year. He 
and his wife donated about $115,000,000 to 
charitable purposes, largely for the education 
and betterment of the Jews. He established in- 
dustrial institutions in Egypt, and Turkey, and 
in 1888 offered $10,000,000 to the Russian 
government for schools, provided no race or 
religious distinction should govern its distri- 
bution. This offer was declined. The Baron de 


Hirsch Fund is an important branch of Jewish 
philanthropic work in the United States. 

HISPANIA, his pah ' nih ah, an ancient name 
applied to Spain. See Spain (History: The 
Three Conquests). 

HISTOLOGY, his tol' 0 jie, the science which 
treats of the microscopic study of plant and 
animal tissues. All living tissues are known 
to be made up of a very large number of 
minute cells; all forms of plant and animal 
life develop from these protoplasmic units. 
It is the province of histology to examine 
these cells, study their nature and functions, 
and interpret the data acquired. Through such 
research, in which the microscope plays an 
essential part, botanists have learned the 
minute structure of roots, stems, and other 
plant parts, anatomists have ascertained the 
nature and functions of the nerves, muscles, 
and other tissues of the human body, and 
zodlogists have traced the development of 
complex animal organisms from the simplest 
forms. 

Derivation. The word histology is from the Greek 
histos, meaning a (issue, or web , and logos, meaning 
discourse . 

Related Subjects. The reader is referred in these vol- 
lumes to the following articles; 

Anatomy Microscope (Some Results) 

Animal Protoplasm 

Botany Tissue 

Cell Zoology (Branches) 

HISTORIC AGES. See Age, subhead. 

HISTORY, a word derived from a Greek 
word meaning a search for knowledge. Like 
philosophy, history was originally a branch of 
research; it meant investigation and inquiry, 
and the historian was a man who sought the 
truth. As men began to tell what they had 
learned, the name historian took on a new 
meaning -it meant the man who recorded or 
told what he had found; and in the course 
of time, “history” became story or record. Un- 
fortunately, this meaning is now confused with 
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another, that history comprises the events 
themselves, not the record of events. Thus 
when we say that history is being made every 
day, we think of the events, not of their record. 

What events constitute history? Emerson 
once said that history “may be resolved into 
the biographies of a few great men.” In a 
very narrow sense this is true, for great men 
do influence the course of events. Even the 
greatest of men, however, have been helped or 
handicapped by circumstances which they 
could not control. Men are the actors in his- 
tory, but just as actors on the stage depend 
on scenery and other stage effects and are 
limited by them, so the great figures of history 
have been limited by nature. There was a 
time when actors used no scenery, just as 
there was a time when men were regarded 
as the sole makers of history. 

But to-day the complexity of history is 
recognized. In the broadest sense, history in- 
cludes everything that has happened. As mod- 
ern science shows that everything is constantly 
changing, the universe and every . part . of it 
have a history. In this sense there is a history 
of the mountains and seas, of plants and ani- 
mals, and of all the changing things which make 
up the universe. The more common use of 
the term, however, restricts it to those things 
which are directly related to man’s activities. 
Man is interested chiefly in himself, and his- 
tory is the record of his achievements. 

Divisions of History. In treating history it 
has become customary to make an arbitrary 
division into three periods, ancient, medieval, 
and modern. Ancient history deals with two 
great groups, the eastern and western civiliza- 
tions; the East included Egypt, Chaldea, 
Assyria, Babylonia, the Hebrews and Phoeni- 
cians, Persia, and China; the West comprised 
Greece, Carthage, and Rome. Although a few 
historians place the end of ancient history in 
a.d. 814, at the death of Charlemagne, most 
of them conclude the period with the fall of 
Rome in a.d. 476. The medieval period included 
approximately 1,000 years, and came to an end, 
according to some authorities, with the fall 
of the Byzantine Empire in 1453. The inven- 
tion of printing and the discovery of America 
are also sometimes considered as the begin- 
ning of the modem era. The year 14Q2 is 
accepted widely as the opening date in modern 
history. It is clear that history is continuous, 
and its division into three periods is merely 
a convenience. Events of striking importance, 
such as the fall of an empire or the discovery 
of the New World, are the signposts at the 
crossroads. 

History as a Record. The science of history 
differs from other sciences, such as mathe- 
matics and physics, in that the laws governing 
the making of history are not fixed and deter- 
minable. History deals with all the infinite 


and variable influences that affect human life; 
so history must be classed with sociology, poli- 
tics, and economics as an inexact science. 
Students and compilers of history must depend 
upon certain materials or data for their in- 
formation, and from those data must weave 
the fabric of recorded history. Guides to his- 
torical records are found in remains such as 
buildings, implements, and ruins; also in writ- 
ten records of laws and documents relating to 
government, in art and literature, contempo- 
rary narratives, and traditions. From fact, or, 
sometimes, even theories evolved from facts, 
the historian endeavors to present a narrative 
of events in the existence of the nation whose 
history he is studying. 

Viewed thus as research, history is a science, 
but viewed as a branch of literature, it is an 
art. The scientific historian defends no theory; 
he seeks to lay bare the truth. The historian 
as an artist looks upon his subject as a great 
picture, whose details must sometimes be sub- 
dued in order to make an harmonious whole. 
Macaulay, for example, occasionally lays him- 
self open to the charge of inaccuracy and preju- 
dice, because he sacrifices truth to rhetoric. 
From the very first, there have been these two 
schools of historians, the scientific and the 
rhetorical. As a science, history flourishes in a 
scientific age; as an art, it rises and falls with 
the arts. Those periods which have been in- 
fluenced by masters of style have been little 
interested in research. The histories written 
by Englishmen in the nineteenth century illus- 
trate this point. The first years of the century 
were characterized by romanticism, with its 
exaggeration of the individual. Macaulay’s 
History of England and Carlyle’s French Revolu- 
tion and Frederick the Great are consistent 
with such an attitude; “hero worship” belongs 
to the age of Scott, Byron, and Keats. The 
later years of the century were an age of 
science, of men like Darwin, Spencer, Buckle, 
and Richard Green. The histories of Macaulay 
and Carlyle rank as literary masterpieces, but 
as a record and interpretation they have long 
been superseded. 

It is almost invariably true that historians 
deal with subjects which interest the age in 
which they write. Most modern historians 
began with politics and war; history seemed a 
continuous march of battles and political in- 
trigue. But as the interest of the people was 
drawn toward the economic and social factors, 
these, too, were considered by historians. 
Histories of industry and commerce arc now as 
common as histories of kings and conquests. 

The tendency in historical writing of the 
present day is to present the results of unbiased 
research, both in the recording of events and 
in the presentation of the careers of great 
men. Historians of the extreme wing of this 
school believe that it is incumbent on the 
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writer to tell the undiluted truth, whether or 
not it removes popular heroes from their 
pedestals, shatters time-honored legends, and 
gives a new aspect to events long enveloped 
with patriotic sentiment. On the other hand, 
there are educators who believe that con- 
siderable discretion should be used in pre- 
senting history and biography to children, 
because their im- 
mature minds can- 
not properly weigh 
facts of every 
kind. In some 
schools in America, 
histories have been 
barred from the 
classrooms because 
they seemed to 
lean too far in the 
direction indicated 
above. 

Related Subjects 

The historical articles 
in these volumes are 
numerous and exten- 
sive, but as they are 
listed elsewhere it is not 
necessary to index the 
most of them here. 

Each article on a coun- 
try, state, or province 
contains a subdivision 
which treats of its his- 


McMaster, John B. 
Michelet, Jules 
Mommsen, Theodor 
Motley, John L. 
Nepos, Cornelius 
Parkman, Francis 
Pliny 
Plutarch 

Prescott, William H. 
Ranke, Leopold von 
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tory in general, while in the Related Subjects indexes under 
most of them are listed the specific articles which are of 
interest in that connection. The following topics have 
reference to the more general phases of history: 


Renan, Ernest 
Ridpath, John C. 

Sallust 

Smith, Goldwin 
Sparks, Jared 
Strabo 

Swinton, William 
Tacitus, Publius Cornelius 
Taine, Hippolyte A. 

Tarbell, Ida M. 

Thiers, Louis Adolphe 
Thucydides 

Thwaites, Reuben Gold 
Van Loon, Hendrik 
Voltaire, Jean 
Xenophon 


HITTITES, hit'- 
itcs , descendants 
of Heth, who for 
centuries occupied 
the southern part 
of Canaan, in the 
neighborhood of 
Hebron (which 
see). At a period 
long before the 
conquest, Abra- 
ham found them 
there, for it was 
from a Hittite that 
he purchased the 
cave of Machpelah 
for a tomb when 
From Egyptian and 
has been found con- 


Abdication 
Archaeology 
Balance of Power 
Balkan Wars 
Berlin, Congress of 
Blood, Avenger of 
Charter 
Chivalry 
Civilization 

Colonies and Colonization 

Con ti nen tal Sya tern 

Coronation 

Crusades 

Dark Ages 

Fifteen Decisive Battles 
French and Indian Wars 
Heraldry 
Holy Alliance 
Inquisition 

International Relations 


HITTITE DIGNITARIES 

Sculpture found in ruins in Syria. 

his wife Sarah died. 

Assyrian sources much 

cerning the powerful influence of the Hittites 
in early history, but after 400 years of struggle 
with the Assyrians, they were conquered by 
Sargon in 717 b.C. 

HIVES, also called Wheals and Nettle 
Rash, is a form of skin eruption coming sud- 
denly and disappearing without trace. The 
patches are red and raised, and itch intolerably. 
It is the itching which discloses the eruption. 
People who have hives are unnaturally suscep- 
tible toward whatever may be the cause of 
the disorder. It is an idiosyncrasy disease. 

As a rule, the cause is some food toward 
which the sufferer has an idiosyncrasy. It 
may be some chemical used in one’s occu- 
pation. It may be the fur of some animal. 
Skin tests can be used to discover the sub- 


Lcague of Nations 
Middle Ages 
Northwest Passage 
Ordeal and Combat 
Pan-American Congress 
Pan-American Union 
Peace Conference, Inter- 
national 

Permanent Court of Inter- 
national Justice 
Reformation, The 
Renunciation of War 
Revolution 
Rulers of the World 
Slavery 

Succession Wars 
Triple Alliance 
Triple Entente 
Vienna, Congress of 
World War 


The following historians are given special treatment in 
these volumes; 


Abbott, John S. C, 
Bancroft, George, 
Bancroft, Hubert Howe 
Bede 

Bryce, James 
Buckle, Henry Thomas 
Caesar, Cains Julius 
Ferraro, Guglielmo 
Fisk©, John 
Froissart, Jean 
Fronde, James Anthony 
Geoffrey ' of Monmouth 
Gibbon, Edward 
Green, John Richard 


Grote, George 
Guizot, F. P. G. 
Hallam, Henry 
Hart, Albert Bualmell 
Herodotus 
Holinshed 
Hume, David 
Jo h e p h us, 'FI a vl u % 
Leeky, William E. H, 
Livy, Titus 
Lodge, Henry Cabot; 
Lowing, B. J. 
Macaulay, Thomas B, 
McCarthy, Justin 


stances to which the person is susceptible. 
To prevent hives, avoid or remove the cause. 
In some cases, lotions of soda water, witch- 
hazel, or some other cooling sedative agent 
may give some relief. See Urticaria, w.a.e. 

HIVITES, hi' vites , a heathen nation in 
early Palestine. See Canaanitks. 

HOANG-HO, a variant of Hwang-Ho, a 
river of China, now known as Hwang, See 
China (Physical Features); Hwang. 

HOAR, hohr, George Frisbxe (1826-1904)* 
an American lawyer and legislator, deeply 
learned and benevolent, and distinguished for 
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having served five six-year terms as United 
States Senator. He was born at Concord, Mass., 
was graduated from Harvard in 1846, and soon 
after beginning his legal career, became promi- 
nently identified with the Free Soil and Repub- 
lican parties. In 1852 he was elected to the 
Massachusetts legis- 
lature, and was a 
member of the 
United States House 
of Representatives 
from 1869 to 1877, 
when he was chosen 
United States Sen- 
ator by his state. 

He consistently op- 
posed the acquisition 
of foreign territory 
by the United States 
(see Imperialism), 
and although he sup- 
ported President Mc- 
Kinley for reelection, 
he strongly disap- 
proved of the latter’s Philippine policy as being 
contrary to American ideals. In addition to his 
public offices, Senator Hoar served as regent 
of the Smithsonian Institution and as president 
of the American Historical Association. 

HOARFROST. See Frost. 

HOARHOUND, a variant of horehound 
(which see). 

HOBART, capital city of Tasmania (which 
see) . 

HOBART COLLEGE. See New York 
(Education). 

HOBBEMA, hob' eh mah , Meindert (1638- 
1709), a Dutch painter, second only to Ruys- 
dael (which see) among the landscape artists 
of Holland. Little is known of his life. He 
was bom in Amsterdam, and died there in 
poverty. It is believed, though this is uncer- 
tain, that Ruysdael was his teacher. Hob- 
bema’s canvases show excellent composition, 
great finish in detail, and rare handling of 
sunlight effects. Unlike Ruysdael, who de- 
picted Nature in her tempestuous phases, 
Hobbema painted quiet landscapes. Only after 
his death did his works receive proper recog- 
nition, and many are now among the prized 
collections in the leading galleries of America 
and Europe. The National Gallery, London, 
possesses his famous Avenue at Middelharnis 
and Ruins of Breberode Castle ; the museum 
in Amsterdam has the Water Mill ; the Wooded 
Landscape is in Berlin. 

HOBBES, hobz , John Oliver, the pen name 
of Pearl Richards Craigie (which see) . 

HOBBES, Thomas (1588-1679), one of the 
foremost of English moral and political phi- 
losophers. He was the first great English 
writer who dealt with the science of govern- 
ment from the standpoint of tradition rather 


than reason. His most famous work, the 
Leviathan , or the Matter , Form , and Power of 
a Commonwealth , engaged him in almost 
perpetual controversies, because of its ration- 
alistic criticism and its uncompromising reduc- 
tion of religion to a department of state. 
It was condemned by 
Parliament in 1666, 
and “Hobbism” be- 
came the popular 
synonym for irre- 
ligion and im- 
morality. Although 
Flobbes was not 
again permitted to 
print anything on 
subjects relating to 
human conduct, his 
political theories in- 
fluenced all later 
politics-. A collected 
edition of his Latin 
works was brought 
out in Amsterdam in 
1668. At the age of eighty-seven, he completed 
an autobiography in Latin verse and a verse 
translation of the Iliad and the Odyssey. 

HOBOKEN, N. J-, a city in Hudson County, 
immediately north of Jersey City, and on the 
left bank of the Hudson River, opposite New 
York City, with which it is connected by ferries 
and tunnels. It lies near the foot of the Pal- 
isades of the Hudson River (which see). On 
Castle Point, a hill 100 feet high, in the north- 
eastern part of the city, is located Stevens 
Institute of Technology. About one-third 
of the population is foreign-born, and in- 
cludes nearly every European nationality, 
Germans and Italians predominating. Popu- 
lation, 1928, 68,166 (Federal estimate). 

Transportation. The city is the terminus of several 
steamship and freight lines, and of the Delaware, 
Lackawanna & Western Railroad, It has industrial 
connections with eight other trunk-line railroads, and 
tube, vehicular-tunnel, and ferry service with New 
York. There are also interurban and motorbus lines. 

Industries. A large percentage of the coal con- 
sumed in New York is shipped through Hoboken. 
Among nearly 240 varied industries, the most impor- 
tant are manufactures of foundry and machine-shop 
products, marine engines, vapor-lighting apparatus, 
automobile equipment, elevator accessories, willow 
furniture, leather, drawing and surveying materials, 
inks, chemicals, silk, and buttons. 

History. The site of Hoboken in 1630 was 
called Hobocan Hackingh (the land of the to- 
bacco pipe) , with reference to the pipes carved 
from native stone by the Indians. Although 
there were a few previous settlers, the history of 
the city really began in 1784, when John 
Stevens, an inventor, bought the land and laid 
out a town. It was incorporated in 1849 and 
became a city in 1855. The commission form of 
government was adopted in 19 15. 



Photo: Brown Bros. 
GEORGE F. HOAR 



HOBSON 


3189 


HOCKEY 


HOBSON, Richmond Pearson (1870- ), from Alabama, serving until 1915. In 1914 

an American naval constructor, political leader, he was defeated by Oscar Underwood in his 
and, in his later years, advocate of prohibition race for nomination as United States Senator, 
of the liquor traffic. He became a popular hero Since then, Hobson has been active as a 
in the Spanish- American War (which see). lecturer and writer in behalf of American 
During the blockade of the Spanish fleet naval supremacy, international peace, and 
in the harbor of Santiago, Lieutenant Hobson, world- wide prohibition. 

under Admiral Sampson, conceived the plan of HOBSON’S CHOICE, an expression used 
“bottling up” Cervera's fleet and preventing its for a choice when no alternative exists. It 

came from the eccentric ac- 
tion of Thomas Hobson 
(1544-1631), who kept an 
inn at Cambridge, England. 
In order to ensure exercise 
for each of his forty horses, 
he required every traveler 
who needed a horse to take 
the one nearest the door. 

HOCHELAGA, ho shel ag r - 
ah. See Canada (History: 
Age of Discovery and Ex- 
ploration); Montreal (His- 
tory). 

HOCKEY, OR SHINNY, a 

game played on a level field, 
usually 100 yards long and 
50 yards wide. There are 
two teams, or opposing sides, 
each composed of eleven 




escape. Accordingly, early on 
the morning of June 3, 1898, 
he and seven companions 
sank the collier Merrimac in 
the entrance of the harbor. 

Fire from the enemy's guns 
shot away the gear of the 
stern anchors, and the ship 
was swung by the current 
parallel to the channel in- 
stead of across it, but the 
spectacular daring of the at- 
tempt captured the imagi- 
nation of the American peo- 
ple, and Lieutenant Hobson 
became the hero of the hour. 

He was born at Greens- 
boro, Ala,; in 1889 was grad- 
uated from the Naval Acad- 
emy at Annapolis, and after 
taking postgraduate work 
in Paris, entered the United Above, an excitin* 
States naval service. In sort in Switzerlan 
1897-1898 he organized and 
conducted at Annapolis a postgraduate course 
for officers planning to enter the construction 
corps. After the Spanish-American War, he 
raised and refitted a number of Spanish war- 
ships which had been sunk off the coasts of 
Cuba and the Philippines. In 1903 he resigned 
from the navy to enter political life, and in 
1906 was elected to Congress as a representative 


A. SPORT THAT IS CROWING IN PAVQE 

Above, an exciting moment in a game at Saint Moritz, a noted winter re- 
sort in Switzerland. Below, members of a school in Washington, I), C. 
photographed at play. 

graduate course men. The aim of the game is to drive a ball, 

he construction by means of a curved stick, through a goal 

erican War, he protected by the opposing side. The game is 

)f Spanish war- of ancient origin and was played by the Ro- 

ff the coasts of mans. It is only within recent years that a 

1903 he resigned thorough system of rules has been drawn up, 

cal life, and in for in its modern form hockey dates from 

a representative about 1875. 
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The goals are marked at each end of the 
field with uprights seven feet high and twelve 
feet apart. An ordinary baseball or cricket 
ball is used, but it should always be painted 
white. The stick, called a hockey or hookey , 
must not be more than two inches in thickness 
and must not weigh more than eighteen ounces. 
A match is played in two periods of thirty or 
thirty-five minutes each. 

To start the game, the ball is placed on the 
ground in the center of the field, between two 
center-forwards, who “bully off” the ball 
into the field. Each center strikes the ground 
and his opponent's stick alternately three 
times; then either ma> r strike the ball. A goal 
is scored when the ball is driven into the 
opponents 5 goal, the side scoring the greatest 
number of goals being. the winner. There are 
numerous rules to cover the plays, but hockey 
is often played by boys without reference to 
definite rules. 

Ice Hockey. This is a more popular game 
than field hockey in all countries where there 
is much ice. The players are on skates on a 
field of ice, and as the game calls for great 
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skill, only the most expert skaters can excel. 
The rules vary only slightly from those govern- 
ing field hockey. 

The ice rink must be at least 1x2 feet long 
by 58 feet wide. The sticks are a little larger 
than those used in field hockey, but must not 
be more than three inches wide in any part. 
In 1881 rules were drawn up by clubs in 
Montreal, and the game soon became one of 
the most popular of winter sports in Canada 
and the northern part of the United States. 
There are established amateur hockey leagues 
in the United States and Canada. This game is 
played very little in England, as many winters 
pass without ice available for skating. 

HODEIDA, ho deh' e dak See Yemen. 

HODER, ho' dur . See Mythology (The 
Death of Balder). 

HOE, Richard March (1812-1886), an 
American inventor whose ingenuity made pos- 
sible the metropolitan daily newspaper of many 
pages. Pie was born in New York City, and 
lived there all his life. In 1846 he invented a 
rotary printing press, commonly known as 
Hoe’s Lightning Press. Later he patented the 


web perfecting press, which printed both sides 
of the sheet in one operation, at the rate of 
12,000 copies an hour, and included a cutting 
and folding device. This invention marked 


an epoch in news- 
paper-printing. It 
has been improved 
until Hoe presses of 
largest size now print, 
cut, paste, fold, and 
deliver in neat piles 
96,000 16-page pa- 
pers per hour. See 
Printing Press. 

HOFER, Andreas 
(1767-1810), a pa- 
triot of the Tyrol, 
born at Saint Leon- 
hard. In 1796 he led 
a rifle company 
against the French 
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at Lake Garda, and 
after the Peace of 


RICHARD IIOE 


Luneville, was instrumental in organizing the 
Tyrol militia. As the leader of the insurrec- 
tion of 1809, he defeated the jFrench and Ba- 
varian troops and liberated the greater part 
of his country. Pie afterward held impor- 
tant public offices. Following the Treaty of 
Schonbrunn, in 1809, the French and Ba- 
varians again invaded Tyrol; Plofer was be- 
trayed into the hands of his enemies, was 
conveyed to Mantua, tried by court-martial, 
and shot by order of Napoleon. 

HOFFMAN, Tales of. See Opera (Some 
of the Famous Operas). 

HOFMANN, Heinrich (1824-1902), a Ger- 
man painter who excelled in Scriptural sub- 
jects, though for many of his canvases he 
drew upon literature and mythology. He was 
born in Darmstadt, studied in Dusseldorf and 
Antwerp, and in 1862 settled in Dresden, 
where he became professor of art in an acad- 
emy. His pictures are prized for the ideality 
of his conceptions of the events which they 
portray. See Painting (Other Nations). 


Hofmann’s Canvases. Among the best of his 
Biblical portrayals are Christ in the Temple , Christ 
Taken Prisoner , and Christ's Sermon on Lake Genne - 
sareL The ceiling of the Dresden Theater contains his 
magnificent Apotheosis of the Heroes of the Greek 
Drama. 


HOFMANN, Josef (1877- ), a Polish 

pianist and composer, bora at Cracow. The 
lad studied with his father and later with 
Rubinstein. He started on a public career at 
the age of six, and began a successful concert 
tour of Europe when nine years old. Then 
he .visited America, and in two and a half 
months appeared in fifty-two concerts, which 
aroused the indignation of the Society for 
the Prevention of Cruelty to Children, for the 
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boy was breaking down under the strain. He 
did not again appear in public until 1894, when 
he played in Dres- 
den; he has since 
made successful 
tours of America and 
the Continent. He 
also holds the po- 
sition of director and 
instructor of piano 
in the Curtis Insti- 
tute of Music, Phila- 
delphia. Hofmann, 
who composes also 
for the piano, is 
classed with a group 
of pianists who “■'con- 
cern themselves with 
the orchestral devel- 
opment Of piano JOS, OF HOFMANN 

tone.” He has written various articles on 
musical topics for American magazines. 



-OG, also known as Swine, a clumsy, 
thick-skinned descendant of the wild boar, 
which under domestication has become a most 
useful and valuable farm animal. Its flesh is 
one of the most widely used foods of man- 
kind, and its fat, hide, and bristles are like- 
wise of commercial value. The hog has a 
thick neck, which is in a direct line with the 
trunk and which ends in a head tapering off 
into a short, pointed snout. Its feet have 
four horny, separately hoofed toes, two of 
which in the domestic animal have atrophied 
and no longer touch the ground Often the 
hog is dirty white or a dull yellow in color, 
but brown, black, and black-spotted hogs are 
common, Hogs will eat almost anything, 
though in the domesticated state their food is 
chiefly vegetable. As a farm animal raised 
for food, hogs are found in almost every part 


of Europe and America, and tame swine have 
been found by discoverers in previously unex- 
plored territory in the South Seas. 

The term boar is applied to the adult male 
hog, and sow to the female. Before being 
weaned, the young are called pigs ; after wean- 
ing, they are known as shoats or shotes. 

Pigs are born in litters, that is, a number at 
a time, each litter usually consisting of from 
four to ten pigs, although as many as fourteen 
have been reported. 

Hogs are unfairly charged with being dirty 
in their habits. It is true that they do wallow 
in mud, but all pachyderms, or thick-skinned 
animals, do this, because only mud or some 
similar substance is cool enough to penetrate 
their tough skins. Actually, hogs thrive and 
breed better in clean quarters. The up-to-date 
farmer is as careful to, keep the pigsty clean as 
to insist on cleanliness in the stable, and to 
supply his hogs with fresh water and with food 
somewhat better than the refuse of the farm. 

Many varieties of meat are hog products; 
bacon and hams are possibly the commonest 
forms, and these are in greatest demand for 
exportation. Bacon and salt pork, in par- 
ticular, are staple articles of diet in all military 
camps, for salt meat keeps for a longer time 
than the fresh varieties. In spite of the fact 
that some religions, as the Jewish and Moham- 
medan, prohibit the use of pork, a great pro- 
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COUNTRIES WITH THE MOST SWINE 
The table indicates the condition prevailing for an 
average of three years* 

portion of the world’s meat is supplied from 
the hog industry. On account of the hog’s 
habits of living, its flesh is liable to contain 
cysts of certain parasitic worms, especially the 
trichina, which when taken into the human 
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system may cause serious maladies. 
Besides the meat, the thick layer of 
fat under the skin is tried out and 
refined for lard; the bristles are used 
in the manufacture of brushes; and 
the skin makes a very tough, durable 
leather. Other by-products include 
hair for mattresses, grease, oil, sau- 
sage casings, glue, and fertilizer. 

In the United States, the Missis- 
sippi Valley is the chief hog-producing 
region. 

The most important breeds of hogs 
are the Berkshire, Cheshire, Chester 
White, Duroc-Jersey, Hampshire, Po- 
land China, Spotted Poland China, 
Tam worth, and Yorkshire. w.h.n. 

[Other illustrations, pages 3193 and 
3194.] 

Scientific Name. Hogs belong to the 
family Suidae. The common European 
hog, from which domestic breeds are de- 
scended, is Sus scrofa. 

Related Subjects. The reader is referred in 
these volumes to the following articles: 

Bacon Fat Lard 

Cold Storage Ham Pork 

HOGARTH, ho r gahrth , William 
(1697-1764), a famous English painter 
and engraver who is called “the 
Moliere of painting” because of his 
ability to tell a story on canvas with 
sharp satire and extraordinary real- 
ism. He was born in London. At 
the age of seventeen, he became a 
silversmith's apprentice, learned to 
make designs for plates, and in 1718 
set up a shop of his own* He early 
became known as a successful de- 
signer and engraver; his engravings 
entitled Masquerades and Operas and 
his illustrations for Butler's Iludi- 
bras won him a reputation long before 
his talents as a painter were recog- 
nized. In the latter field, he stirred 
up much controversy because he re- 
fused to imitate or worship the old 
masters, as was the custom of his day. 
He insisted on painting from nature, 
instead of relying on the past. The 
estimate of time is that he is England's 
greatest pictorial satirist and a painter 
of high order. 

Most Important Paintings. Hogarth’s 
first important series of satirical pictures 
is entitled The Harlot's Progress , It was 
followed by A Rake's Progress and, in 17 AS* 
by his most celebrated satire on canvas, 
Marriage a la Mode . The original paint- 
ings of this series are in the National Gal- 


SOME FINE SPECIMENS 
From top to bottom; Tam worth boar; 
Duroc Jersey sow; Hampshire sow; Berk- 
shire sow. 
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lery. Thousands became familiar with 
these stories in oil through the prints he 
made from engravings. As a portrait 
painter, Hogarth showed wonderful tech- 
nique, and his portrait of himself, with 
his dog Trump; his David Garrick (as 
Richard III); his Peg Woffington (Metro- 
politan Museum), and others rank with 
the best in English portraiture. 

HOGBACK MOUNTAIN. See Ne- 
braska (The Land). 

HOGCHOKER. See Sole. 

HOG ISLAND. See Philadelphia, 
Pa. 

HOGNOSE SNAKE. See Adder. 

HOGSHEAD, hogz r hed , a large 
barrel or cask for holding various sub- 
stances, its unit of capacity varying 
with the contents. In the United 
States it is equivalent to sixty-three 
American gallons, or 52.485 imperial 
gallons. For tobacco, its weight 
varies from 750 pounds to 1,200 
pounds in the different states. In 
1483 a statute enacted by Richard 
III fixed the hogshead of wine at 
sixty-three wine gallons or 524 im- 
perial gallons. The London hogshead 
of ale was forty-eight ale gallons. 
The hogshead is little used in modern 
measurement. 

Derivation,. The term hogshead prob- 
ably arose from the fact that the head of 
an ox was branded on the cask and the 
name was rightfully ox head , being corrup- 
ted into the present form, 

HOGUES HILL. See Ohio (Physi- 
cal Features). 

HOGWEED. See Ragweed. 

HOHENSTAUFEN, ho cn shtou'- 
fen , a princely family which held pos- 
session of the German imperial throne 
from 1138 to 1254. It descended 
from Frederick of Buren, who lived 
in the second half of the eleventh 
century, and whose son, Frederick of 
Stauffen, built the castle from which 
the dynasty derived its name; some 
remains of this castle are still to be 
seen. Beginning with Conrad III, 
who succeeded Lothair of Saxony, 
the House of Hohenstaufen furnished 
many German rulers, including Fred- 
erick T, Henry VI, Qtho IV, Frederick 
II, and Conradin, the last of the line, 
whose execution in 1254 ended the 
Hohenstaufen rule. The emperors of 
this dynasty rank among the ablest 


OTHERS K'QiJAIXV NOTABLE 

From top to -bottom: Chester White sow; 
Poland 'China sow; "Poland China barrow; 
Spotted Poland China sow. 
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See article Hog. 


rulers of Germany; their fame rests upon 
their political greatness, their success as 
organizers, and the encouragement they gave 
to science, art, commerce, and trade. See 
Germany (History: Conflict with the Papacy). 

HOHENZOLLERN, ho en tsohV urn , for 
centuries the family name of the royal house 
of Prussia, which descended in unbroken line 
to the last king of Prussia and emperor of 
Germany, in the person of William II. The 
name is derived from the ancestral castle 
Zollern, or Hohenzollern, in Swabia. The origin 
of the house is obscure, the story of its sup- 
posed descent from one Count Thassilo being 
legendary. From a petty princely family in 
the beginning of the twelfth century, it de- 
veloped into a powerful d}masty, and con- 
tinued without interruption to the year 1918 
to rule over Brandenburg, furnishing Prussia 
with its kings since 1701, and Germany with 
its three emperors from the foundation of the 
empire in 1871 to William's abdication in 1918. 
The history of the Hohenzollern family from the 
fifteenth century is that of Brandenburg, Prus- 
sia, and Germany. 

[See Brandenburg; 
Prussia; Germany; also 
William (II, Germany).] 

HOHENZOL- 
LERN CANAL. See 

Canal (Canals of 
Europe) ; Oder Riv- 
er. 

HOLBEIN, hohV - 
bine , the name of a 
family of celebrated 
German painters who 
lived at Augsburg 
and Basel from the 
close of the fifteenth 
century to the middle 
of the sixteenth. 



HOLBEIN THE YOUNGER w w , 

A portrait by himself. Hans Holbem, the Kid- 
. er (1400-1524), is best 
known for his The Basilica of Saint Paul and a Passion, 
in eleven pieces, now in the Augsburg gallery. Little is 
known of his life, but he left many works which prove 


his skill. His style is founded on the models of the 
early Flemish school, although his later works show 
traces of Italian influence. Among the best known of 
the latter are Life of Saint Paul, Martyrdom of Saint 
Sebastian, and Fountain of Life. 

Hans Holbein, the Younger (1497-1543), is seen at 
his best in a great series of portraits of the most emi- 



a PORTRAIT OE A YOUNG MAN” 

A specimen of the art of Holbein the Younger. 

nent Englishmen of his time. In early youth he was 
taught by his father. Later, he spent much time in 
Basel, where he devoted himself to religious pictures. 
To this period belong his famous Madonna and Child 
with Saint Ursus and Saint Martin of Tours and Ins 
Madonna of the Burgomaster Meyer. ■ Here he also 
designed twenty alphabets of richly ornamental 
letters and over 300 woodcuts; his notable series of 
The Dance of Death and the Old Testament Cuts were 
not issued until some time later. In 1526 he went to 
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England, and while there presented letters of intro- 
duction from. Erasmus to Sir Thomas More, who was 
in high favor with Henry VIII This introduction 
paved the way later to Holbein's appointment as 
painter to the king In this capacity he executed 
many fine portraits of royal personages, both in Eng- 
land and on the Continent. 

HOLBERG, Ludwig, founder of Danish 
literature. See Denmark (Literature and 
Art). 

HOLDEN, Edward Singleton (1846-1914), 
an American astronomer, who as director of 
Lick Observatory rendered important serv- 
ice to astronomical science. He was born at 
Saint Louis, Mo., was graduated from Wash- 
ington University in that city in 1866, and 
from the United States Military Academy in 
1870. Holden was professor of mathematics 
at the Naval Academy from 1873 to 1881, and 
director of the Washburn Observatory at 
Madison, Wis., from 1881 to 1885. From the 
latter year to 1887, he was president of the 
University of California, and from 1888 to 
i8q8, director of the Lick Observatory at San 
Jose, Cal. From tqoi to the end of his life, 
he was librarian of the United States Military 
Academy at West Point. 

Writings. His publications include Index Cata- 
logue of Nebulae , Iissays in Astronomy , and Moun- 
tain Observatories . 

HOLDING CORPORATION. See Trust. 

HOLIDAY. The word holiday, which comes 
from the Anglo-Saxon halig daeg , meaning holy 
day , was applied originally to any festal day 
which was set apart for religious observance. 
It was intended to commemorate some sacred 
event or to honor the memory of some holy 
person. The term is now applied to any clay 
on which people lay aside ordinary duties and 
cares. The religious holidays will be found 
treated in the article Festivals. 

In the United States, Sunday is the only day 
which is recognized in common law as a day 
set apart for cessation from labor. Congress 
has at various times designated special holi- 
days, as the Day of Rejoicing after the close 
of the War of Secession, but the American peo- 
ple have no national holiday which is definitely 
set apart by a law of Congress. Even July 4 
is not a holiday by authority of the United 
States. The various states, and the non-con- 
tiguous territories, however, appoint certain 
legal holidays. In nearly all of them, New 
Year’s Day (January t), Washington’s Birth- 
day (February 22), Independence Day (July 
4), Labor Day (first Monday in September), 
Thanksgiving Day (the last Thursday in No- 
vember), and Christmas Day (December 25) 
are designated as legal holidays. 

In the North, the thirtieth of May is ob- 
served as Memorial Day. Most of the South- 
ern states celebrate Confederate Memorial 


Day on April 26, but May 10 is the date ob- 
served by North and South Carolina, and in 
Louisiana, June 3, Jefferson Davis’s birthday, 
is honored. The birthday of Robert E. Lee, 
January 19, and that of Davis are legal holi- 
days in several of the states of the South, and 
February 12 is a holiday in many states, in 
honor of Lincoln’s birthday. Arbor Day, 
Bird Day, Columbus Day, and Flag Day are 
celebrated more particularly as school holidays. 
Most of the states set apart General Election 
Day, the first Tuesday after the first Monday 
in November, every four years, when Presi- 
dential electors are chosen. Armistice Day, 
November n, is a legal holiday in about half 
the states. Good Friday is usually a school 
holiday. 

The public holidays set apart by statute in 
the Dominion of Canada are as follows: Sun- 
day, New Year’s Day, Christmas Day, Em- 
pire Day (May 24), Dominion Day (July 1), 
and Labor Day (the first Monday in Septem- 
ber). In the province of Quebec, certain feast 
days of the Church are likewise legal holidays. 

Related Subjects. For other clays observed, at least as 
semi-holidays, see special departments under the various 
months of the year See, also, Arbor Day, Bird (Bird 
Day); Flag. 

HOLINSHED, hoi ' inz hed , Raphael, or 
Ralph ( ? -1580), an English writer, born at 
Sulton Downes, Cheshire, and believed to have 
been educated at Cambridge. He is known 
only by his Chronicles of Englandc , Scotlande y 
and Irclande , but these rank high in impor- 
tance. The first edition of this famous work 
was published in London in 1577. It is known 
as the “Shakespeare edition,” because it is the 
one the poet is believed to have used in col- 
lecting material for his historical plays. In 
the preparation of the work, Uolinshed is said 
to have been assisted by some of the ablest 
scholars of the day. See Shakespeare, Wil- 
liam. 

HOLLAND, the popular name of the coun- 
try which officially is the Netherlands. See 
Netherlands, The. 

HOLLAND, a cloth. See Bleaching. 

HOLLAND, John Philip (1842-1914), an 
Irish- American inventor who first proved the 
practicability of submarine navigation. Hol- 
land was not an engineer or an inventor by 
profession; he perfected the submarine for a 
definite purpose, namely, the destruction of 
England’s sea power. Born in Ireland, he 
spent his boyhood in a riot of absentee land- 
lordism, evictions, and disturbances of every 
kind, and learned to view England with hatred, 
lie wanted to free Ireland from English rule, 
and to do this, he realized, England’s power on 
the seas would first have to be destroyed. 

It was in 1862, while teaching in a Christian 
Brothers’ school in Cork, Ireland, that the 
battle between the Monitor and the Me.rrimac 
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HOLLAND'S FIRST SUBMARINE 


gave Holland a call to what he conceived to 
be his duty. The victory of the ironclad ship, 
he saw, foretold England’s dominion on the 
sea, unless some new opposing weapon could 
be found. Working alone in his little room 
in the monastery at Cork, he solved the prob- 
lem to his own satisfaction, but was laughed 
at for his “crazy notions.” A year or two 
later, he went to the United States, where he 
continued his experiments, at the same time 
supporting himself by teaching school. He 
himself was not a Fenian, but he built a sub- 
marine which the Fenians paid for and in- 
tended to use. 

When the Fenian excitement died out, and 
the possibility of war between England and 
the United States was ended by the arbitra- 
tion of the Alaba?na claims, Holland and his 
submarine dropped from public notice. Not 
for twenty years, until 1895, did he appear 
again. In that year, the United States govern- 
ment advertised for bids for a submarine to 
be built at its expense, and Holland was given 
the contract. For a large part of the time 
during which the boat was under construction, 
Holland was too ill to superintend the work, 
and it was left to various government officials, 
who materially changed the plans. When the 
Plunger , as it was called, was finished, it was 
so faulty that Holland, in disgust, refused to 
allow the government to keep it, and he re- 
funded $95,000, the sum which had been paid 
him. 

In 1898 he built another submarine, the 
Holland , this time without interference; it was 
only fifty feet long and carried only one tor- 
pedo tube, but in every essential feature it has 
been the model on which; nearly all subma- 
rines have since been constructed. In later 
years, Holland experimented unsuccessfully 


with airplanes. He met serious financial re- 
verses, and died in poverty. See Submarine. 

HOLLAND, Josiah Gilbert (1819-1881), 
an American editor and novelist, who pub- 
lished his early writings under the name of 
Timothy Tit comb. Holland was born in Bel- 
chertown, Mass., was graduated from Berkshire 
Medical College in 1844, and established him- 
self as a physician at Springfield, but was 
unsuccessful in gaining a practice. Subse- 
quently, he became superintendent of schools 
at Vicksburg, Miss, 
ant editor of the 
Springfield Republi- 
can , and after 1851 
part owner of that 
journal. He was one 
of the founders of 
S cribner’s M onthly , 
which was started in 
1870, this periodical 
becoming the Cen- 
tury Magazine in 1881 
under another owner- 
ship. His Timothy 
Titcomb letters were 
attractive for their 
vivacious style and 
high moral tone. His 
novels and poems, which were popular, include 
Seven Oaks , Arthur Bonnicastle, Nicholas 
M inturn, Garnered Sheaves , Bittersweet, and 
Kathrina. 

HOLLAND, Mich. See Michigan (back 
of map). 

HOLLEY, Marietta (1850-1926), a fa- 
vorite writer of fiction which was highly en- 
joyed by the generation that is now passing. 
Her most popular works were humorous de- 
lineations of everyday people, foremost among 


In 1849 he was assist- 
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HOLLY, AND DKTA! 

whom was “Samantha,” otherwise “Josiah 
Allen’s wife.” The author was born on 
a farm near Adams, N. Y., and as early 
as her sixteenth year, began writing short 
stories. When she began to develop the 
“Samantha” tales, her fame spread through- 
out the country. 

Her Books. Around the rural character, “Josiah 
Allen’s wife,” she wove the stories of Samantha at 
Saratoga , My Wayward Partner , Samantha Amongst 
the Brethren , Samantha Amongst the Colored Folks , 
Samantha at the World’s Fair, Samantha in Europe , 
Around the World with Jo Hah Allen’s Wife , Samantha 
at the Saint Louis Exposition, The Borrowed Auto- 
mobile, Samantha on Children’s Rights , Who W as to 
Blame? Samantha at Coney Island and One 'Thousand 
More Islands , Samantha on Women’s Rights, and 
Josiah Allen on Women’s Rights . The first book 
named was issued in 1877; the last, in 10x4. 

HOLLOW RELIEF, See Relief. 

HOLLY. Holly wreaths are everywhere 
used for Christmas decorations, and the cheer- 
ful red berries of this plant, mingled with the 
shining dark-green leaves, seem made especially 
for the Yuletide. In olden times, the plant 
was called holy free, from Its use in houses and 
churches at Christmas time, and holly is prob- 
ably a corruption of that name. The various 


Lf> OF STRUCTURE 

species constitute a genus of evergreen trees 
and shrubs that grow in temperate climates 
in most parts of the world. The common 
American species is a small cone-shaped tree 
with less brilliant leaves and berries than the 
European holly; it is, nevertheless, a most 
attractive tree and is worthy of a place in 
shrubberies, though it grows but slowly. It 
is found in many of the states from Maine to 
Texas, attaining its greatest height, of about 
fifty feet, in the bottom lands of Eastern 
Texas and Southern Arkansas. 

The European holly is a favorite ornamental 
In Great Britain, and is sometimes planted in 
hedges. With that other hedge plant, the 
hawthorn, the holly helps to transform the 
English countryside into a white sea of beauty 
in May, for the flowers of both plants open 
in this month. 

The exceedingly hard, close-grained wood 
of the holly is valued for musical instruments, 
interiors, and furniture. The inner bark yields, 
birdlime. The leaves of a South American 
species of holly are used in the prepara- 
tion of a tealike beverage called matt (which 
see). o.m.s. 

Scientific Karnes, The holly germs is known 
botanically m Ilex, and is placed In the family A quE 
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foliaceac. The common American species is Ilex 
op oca. The European holly is I. aqul folium. 

HOLLY, Deciduous. See Winterberry. 

HOLLYHOCK, a hardy plant of the mallow 
family (see Mallow), cultivated in many 
different countries for its large, handsome 
blooms, which may be either single or double. 
These grow on tall flower stalks, and are seen 
in many lovely hues, from white through 
shades of red to purple. There is no better 
garden flower than the hollyhock for borders, 
fence growths, or dooryards. Plants sown from 
seed usually bloom the second year (see 
Biennials), but annual hollyhocks are 
featured by some florists. The hollyhock is 
native to India and Southern Europe. b.m.d. 

Scientific Name. The hollyhock belongs to the 
family Malvaceae. Its botanical name is Althaea 
rosea. 

HOLLYWOOD, Calif. See Los Angeles, 
Calif. 

HOLMES, hohmz , Elias Burton (1870- 
), an American traveler widely known for 
his illustrated lectures, or “Travelogues,” was 
born and educated in 
Chicago. When a 
boy he became inter- 
ested in photography 
and devoted much 
time to making pic- 
tures of his early 
travels in the United 
States, Mexico, and 
Cuba. At the age of 
sixteen, he made his 
first European tour. 

His first lecture, 

Through Europe with 
a Camera , was given 
before the Chicago 
Camera Club in 1890. 

Three years later 
(1893), he made his 
first professional ap- 
pearance. His lectures immediately won popu- 
larity, and. each year he gives courses in the 
largest cities of the United States, presenting 
new subjects each season. Mr. Holmes de- 
votes six or eight months each year to travel. 
His lectures have been published in a series of 
illustrated volumes under the title Burton 
Holmes Travelogues . 

HOLMES, Mary Jane (1839-1907), an 
amazingly popular novelist of a past generation, 
whose works are yet read by those sentimen- 
tally inclined. Her most popular book ^ was 
Tempest and Sunshine. More than two million 
copies of her books were sold before her death. 


AN EIGHTEEN-FOOT HOLLYHOCK 

The lady in the picture, at her home in Piedmont, 
Calif., challenges the world to produce a taller one. 
The insert shows detail of the hollyhock blossoms. 
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Did Ironsides" 




“The Wonderful Qne-Hoss Shay” 


JL JLOLMES, Oliver Wendell (1809- 
1894). In his Fable for Critics , James Russell 
Lowell wrote in his sharpest, cleverest vein: 

There’s Holmes, who is matchless among you for wit; 
A Leyden jar always full charged, from which flit 
The electrical tingles of hit after hit ; 

and to this day most people think of Holmes 
with a smile, remembering the merriment 
written into his Autocrat and such of his poems 
as The Height of the Ridiculous , The Specter 
Pig , and The Hot Season. But Oliver Wendell 
Holmes was more than a humorist. He was a 
physician of note in his day, and the writer of 
medical treatises which were of value to his 
generation; he was a teacher so inspiring that 
he was given the last hour in the college day 
for his classes, because he alone could enliven 
the fagged brains; he was a novelist, though 
not a great one; and above all else, he perfected 
a certain style of literature, which in reality 
was but printed conversation. To his unusual 
abilities were joined a manner of rare charm 
and a genuine kindliness and love for humanity, 
and it is not strange that he should have been 
one of the most popular men of his day. 

Years of Preparation. Holmes was born on 
August 29, 1809, at Cambridge, Mass., the 
son of a Congregational minister. The family 
life was pleasant; he had access to a library 
and read “in books rather than through them.” 
Thus he came to young manhood with the idea 
that the world is a delightful place. After 
graduation from Harvard in 1829, he began to 
study law, but soon gave it up for medicine. 
Meanwhile, his name was on men's lips all over 
the country. In 1830 he heard that the famous 
ship Constitution was to be destroyed, and he 
wrote the stirring Old Ironsides — 

Ay, tear her shattered ensign down! 

Long luis it waved on high, 

And many an eye has danced to see 

That banner in the sky. 

The verses were copied and recopied, and so 
strong was the popular protest which they 
voiced that the old ship was saved. 

In 1833 Holmes went to Europe to continue 
his medical studies, and on his return, three 
years later, settled down to begin his profes- 
sional career in Boston. People refused to 
consider him seriously as a physician, and 
hesitated to trust their lives to a “frivolous- 


minded” young poet. Partly due to this atti- 
tude and also because he could not endure to 
witness the constant suffering and misery with 
which his work brought him in contact, he gave 
it up in 1838 and became professor of anatomy 
at Dartmouth. Two years later, he married 
Amelia Lee Jackson, with whom he lived a 
peculiarly happy life. For a time he resumed 
his practice in Boston, but in 1847 he resigned 
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to become dean and professor of anatomy at 
Harvard Medical School, a post he held for 
thirty-five years, “It's not,” he wrote when he 
.first discovered the multiplicity of his duties— 
“a chair which I've been called to occupy; it's 
a settee.” 

Years of Achievement Hand in hand with 
wonderful success as a lecturer, Holmes de- 
veloped a growing literary reputation, For a 
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time this was purely local, and no important 
occasion in Boston, that beloved city which he 
called “the hub of the universe, 5 ’ was complete 
without his presence and his verses. 

In 1857, with the founding of the Atlantic 
Monthly , Holmes became famous at home and 
abroad, for to it he contributed those talks, 
wise, witty, and philosophical, which make up 
the Autocrat of the Breakfast Table (which see). 
Holmes’s friends knew how brilliant a conver- 



BIRTHPLACE, AT CAMBRIDGE 


sationalist he was — “the best talker in Boston” 
— and now the world had a chance to discover 
this. The Professor at the Breakfast Table 
and The Poet at the Breakfast Table followed, 
with almost as great success. Three novels, 
Elsie Venner, The Guardian Angel , and A 
Mortal Antipathy , introduced people to some of 
those problems of psychology and of heredity 
which so deeply interested the author. 

In 1886 Holmes visited England, where he 
was received with the utmost enthusiasm. 
People could not pay honor enough to the 
sprightly little old man whose acquaintance 
they had made in the whimsical Breakfast- 
Table series. After his return home, he wrote 
Our Hundred Days in Europe and one more 
set of autocrat papers, called Over the Tea- 
cups. Regarding these, one critic said, “Sunset 
lights fall upon the tea table, where a poem 
always waits, tucked into the silver sugar- 
bowl, but there is no abatement of the old-time 
mirth and kind sagacity.” Death was as 
kindly to Holmes as life had been, for he died 
in his chair, without struggle or suffering, on 
October 8, 1894. 

t Among Holmes’s best poems may be men- 
tioned the amusing yet pathetic Last Leaf ; 
the much-declaimed Wonderful One- Hass Shay; 
and the captivating Dorothy Q. Probably the 
most quoted lines from all his works are the 
last of The Chambered Nautilus , his own 
favorite: 

Build thee more stately mansions, 0 my soul, 

As the swift seasons roll I 
Leave thy low-vaulted past! 


Let each new temple, nobler than the last, 

Shut thee from heaven with a dome more vast, 

Till thou at length art free, 

Leaving thine outgrown shell by life’s unresting 
sea! 

HOLMES, Oliver Wendell, Jr. (1841- 
), an American jurist and Associate 
Justice of the United States Supreme Court, is 
the son of Oliver Wendell Holmes, the essayist 
and poet. He was 
born in Boston, was 
graduated from Har- 
vard College in 1861, 
and from the Har- 
vard Law School in 
1866. In the War of 
Secession, he entered 
the Twentieth Mass- 
achusetts Volunteers 
and served three 
years, receiving bre- 
vets as major and 
colonel. He was 
wounded at the 
battles of Ball’s Bluff 
and Antietam. After 
the war, Holmes en- 
gaged in law practice in Boston, and was editor 
of the American Law Review. In 1882 he be- 
came professor of law at Harvard, and in the 
same year was appointed to the Massachusetts 
supreme bench. By appointment of President 
Roosevelt, he succeeded Justice Gray in the 
United States Supreme Court in 1902. His 
published works include a volume of Speeches 
and The Common Law , the latter a compila- 
tion of lectures delivered at Lowell Institute. 
He also edited the twelfth edition of Kent’s 
Commentaries. In 1929 he announced his re- 
tirement, at the age of eighty-eight. See 
Supreme Court oe the United States. 

HOLMES, Sherlock. See Doyle, Sir 
Arthur C 

HOLMIUM. See Chemistry (The Ele- 
ments) . 

HOLOCENE, hoi' 0 seen, EPOCH. See 
Human Epoch. 

HOLOFERNES, hoi 0 fur r neez. See 
Judith. 

HOLOKU, name of the native dress of 
Hawaiian women. See Hawaii (The People) ; 
Honolulu. 

HOLSTEI N-FRIESIA N, hole' stin fre ' than, 
CATTLE. See Cattle, pages 1252, 1253; 
Dairying (The Herd). 

HOLSTON, hole' stun, RIVER. See Ten- 
nessee River. 

HOLY ALLIANCE, a league formed at 
Paris in September, 18x5, after the fall of 
Napoleon. The originators were Alexander I 
of Russia, Francis II of Austria, and Frederick 
William III of Prussia. The professed purpose 
of the league was to unite the sovereigns in a 
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holy brotherhood of alliance. It issued a 
declaration that, in accordance with the pre- 
cepts of Christ, the principles of charity, 
justice, and peace should be the basis of each 
sovereign’s international relations, and that 
their great object should be the welfare and 
happiness of their subjects. The real purpose 
of the Holy Alliance, however, was to resist 
republican tendencies and to maintain the 
power and influence of the reigning families. 
The agreement was signed by all the European 
rulers, with the exception of the Pope and the 
king of Great Britain and Ireland. Metternich, 
the Austrian minister, was its leading spirit; he 
gradually obtained almost supreme authority 
and used the Holy Alliance to favor his own 
policy. After 1848 it ceased to have any im- 
portance. 

Related Subjects. The aims and the methods of the 
Holy Alliance will be more fully understood if the following 
articles m these volumes are consulted 
Alexander (I, Russia) Fredeiick William (III, 

Austria (History) Prussia) 

Francis (II, Holy Roman Metternich, Prince 

Empire) Prussia (History) 

HOLY CITY, a name given by various sects 
to certain cities regarded as sacred. Among 
them are the following: Allahabad , that of 
the Mohammedans of India; Benares, that of 
the Hindus; Cuzco, that of the ancient Tncas; 
Fez, that of the Western Arabs; Jerusalem , 
that of the Jews and Christians; Mecca and 
Medina, sacred to the Mohammedans. 

Related Subjects. The reader is referred in these 
volumes to the following articles, for descriptions of the 
sacred cities: 

India Medina 

Jerusalem Morocco 

Mecca Peru 

HOLY CROSS, College of tiik. See 
Worcester, Mass.; Massachusetts (Edu- 
cation). 

HOLY CROSS, Mount of the. See Col- 
orado (Surface Features); illustration, page 
11561. 

HOLY EUCHARIST. See Eucharist. 

HOLY FAMILY, the name applied in art to 
representations of the Virgin Mary, the Infant 
Jesus, and their attendants. The earliest of 
these is found in the catacomb of Saint Caiix- 
jtus in Rome. Tn the sixth century the Byzan- 
tine schools favored an arrangement in which 
the Child, in the attitude of blessing, is seated 
in the Virgin’s lap. Later, angels were added 
as attendants. It was quite late in the Middle 
Ages when other figures were introduced into 
the composition. These included Saint: Anna, 
the mother of the Virgin* Saint Joseph, the 
infant John the Baptist, and Saint Catharine. 
A German conception shows the Infant playing 
with the Twelve Apostles as boys. The Ma- 
donna and Child proved a favorite subject with 
the Italian painters of the period of the Renais- 


sance. Some of the earliest of these pictures 
were supposed to have been painted by Saint 
Luke, and to be endowed with miraculous 
powers, being capable of healing diseased 
persons who looked upon them with the eye of 
faith. See Madonna. 

HOLY GRAIL, grade, in legend, the sacred 
cup from which Christ drank at the Last Sup- 
per with His disciples. Just when the stories 
that have been woven about the Holy Grail 
had their beginning no one knows, but they 
were first put into literary form by three 
Norman-French writers at the close of the 
twelfth century. The first important version 
of the Grail stories in English literature is the 
work of Sir Thomas Malory, who lived in the 
fifteenth century. About 400 years later, 
the legend was given poetic treatment by Alfred 
Tennyson, whose Holy Grail is one of the most 
beautiful poems in his Idylls of the King. 
Tennyson’s version has many spiritual ele- 
, ments that are lacking in the older stories. It 
is essentially as follows: 

As Christ hung upon the cross, Joseph of 
Arimathea, one of His followers, brought the 
sacred cup and caught within it the blood 
which dripped from the wounded side of his 
Master. In the days of persecution which 
followed, Joseph was driven out of Palestine 
, and found refuge in Glastonbury, in the island 
of Britain (England). With him he carried the 
ho’y cup, which remained on earth for many 
years to bless mankind and to heal the diseases 
of those who looked upon it or touched it. 
Then, in an age of evil, the Grail was taken 
away to heaven, and during many long, weary 
years its healing powers were lost to the world. 

In the days of the good King Arthur, who 
lived at Camelot with his knights of the 
Round Table, a vision of the Holy Grail was 
granted to Sir Percivale’s sister, a sweet and 
saintly nun. She told her brother of the 
wonderful sight, and when he had related the 
story to his brother knights, each took a vow 
to seek the vision. 

Of the knights, the noblest and purest was 
Sir Galahad. For him, Sir Percivale’s sister 
cut off her shining hair and braided a strong 
sword belt, giving it to him with these words: 
“Go forth and thou shait see what I have seen, 
and break through all, till one crown thee king, 
far in the spiritual city.” 

Then Sir Galahad rode away on a snow- 
white steed to seek the vision of the Holy 
Grail. After many adventures, he appeared one 
day before Sir Percivale, all clad in shining 
armor. As the day began to darken, the two 
knights came to a great marsh which ran out 
into a mighty sea, and on this rose a bridge 
of a thousand piers. Then, in wonderment, Sir 
Percivale saw his companion leap upon the 
gleaming bridge, and as he passed along it, 
every span that he crossed sprang into fire, 




The Holy Grail, “The Seat Perilous,” by Edwin A. Abbey, in the Boston Public Library. 
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Long afterward, Sir Percivale told a wonder- 
ful story of how, three times above Sir Gala- 
had’s head, the “heavens opened and blazed 
with thunder such as seemed shoutings of all 
the sons of God,” while the sacred cup, wholly 
unveiled, hung in the sky like a burning jewel. 
Then, far away where sea and sky seemed to 
blend, there rose a celestial city, into which 
the knight and the Holy Grail were drawn: 


I saw the spiritual city and all her spires 
And gateways in a glory like one pearl — 

No larger, though the goal of all the Saints — 

Strike from the sea; and from the star there shot 
A rose-red sparkle to the city, and there 
Dwelt, and I knew it was the Holy Grail, 

Which never eyes on earth again shall see 

In the version of Sir Thomas Malory, the 
Grail is seen by Galahad, Percivale, and Bors, 
who follow it to the Far East. After a vision 
of the holy vessed is permitted them, Galahad’s 
soul is carried up to heaven by angels. Perci- 
vale dies in a hermitage, and Bors alone returns 
to Britain. Still another version is that of the 
German poet, Wolfram von Eschenbach, whose 
Parzival is one of the finest poems ever writ- 
ten on the legend. On this, Richard Wagner 
based his great music drama Parsifal. 

The treatment of the legend in art includes 
a famous painting of Sir Galahad, (see page 
2660), by the artist George F. Watts, and 
Edwin Austin Abbey’s magnificent frieze set- 
ting forth the story of the Holy Grail. The 
latter is one of the glories of the Boston 
Public Library. b.m.w. 


Related Subjects. The reader is referred in these vol- 
umes to the following articles: 


Abbey, Edwin Austin 
Arthur, King 
Galahad, Sir 
Idylls of the King 


Joseph of Arimathea 
Parsifal 
Round Table 
Watts, George lb 


HOLY LAND, a name applied to Palestine 
( which see). 

HOLY LEAGUE, a name applied to several 
alliances between European princes for defense 
or for aggressive warfare. The term holy was 
given to almost any alliance which met with 
the approval of the Church. The most im- 
portant was that of 157 6, which was formed by 
the Catholic party of France, the Pope, anti the 
king of Spain for the purpose of suppressing the 
Huguenots (which see), This Holy League led 
to wars which were not ended until Ilenry of 
Navarre defeated the Catholic forces at Ivry 
in 1590. Sec Henry (IV, France). 

HOLY OFFICE. See Inquisition, 

HOLY OF HOLIES. See Tabernacle. 

HOLYOKE, hohPyohk , Mass., a city of 
Hampden County, noted for the size and 
number of its paper mills, and known locally 
as “the Paper City.” It is situated in the west- 
ern parcel the state, on the west bank of the 
Connecticut River, eight miles north of 


Springfield. Boston is 107 miles east and New 
York is 143 miles southwest. 

Holyoke is located on the side of a hill in the 
most beautiful part of the Connecticut Valley, 
and is surrounded by the river on all sides but 
the west. Some of New England’s finest 
mountain resorts are in the vicinity. Near by 
are Mount Tom (1,266 feet), topped by Sum- 
mit House, and Mount Holyoke (953 feet). 
These points of scenic interest are ascended by 
electric railways. 

The first settlement of Holyoke was made by 
Irish families, and for a time it was known as 
Ireland Parish. In 1786 it became a part of 
West Springfield, in 1850 was incorporated as a 
separate town, and was chartered as a city in 
1873. Population, 1928, 60,400 (Federal es- 
timate). 

Railroads. The city has the service of the Boston & 
Maine and the Westfield branch of the New York, 
New Haven & Hartford railroad; electric lines lead 
in all directions. 

Industries. An immense granite dam gives the 
river a fall of sixty feet, providing water power for 
the great paper, silk, alpaca, and thread mills for 
which Holyoke is world-noted. These nulls make 
fine stationery, tablets, and pads, satins and taffetas, 
blankets, and plush and woolen goods. The city is 
an important center for hydraulic engineering and for 
testing water wheels; it has the greatest power-pump 
works in the world. 

Institutions. Holyoke has three hospitals, _ 
library built by popular subscription, a College of 
Music, and Saint Vincent’s and Holy Family orphan- 
ages. Within twelve miles of the city are ten noted 
colleges, including Amherst, Smith, and Mount 
Holyoke. 

HOLYOKE, Mount, the western peak of a 
small mountain ridge, located six miles north 
of the city of Holyoke, Mass,, on the east side 
of the Connecticut River Valley. Viewed 
from the summit, 955 feet above sea level, this 
river affords exquisite scenery. An automobile 
road winds up the well-timbered mountain- 
side, and an electric railway also carries pas- 
sengers up the last 600 feet. At the top stands 
a hotel built in 1821. A few miles south, in the 
little town of South Hadley, is located Mount 
Holyoke College, founded by Mary Lvon in 
1837, for the education of women. See Massa- 
chusetts (The Land). 

HOLY ORDERS. See Roman Catholic 
Church (Doctrines and Sacraments). 

HOLY ORTHODOX CATHOLIC AND 
APOSTOLIC CHURCH. See Greek Church, 

HOLY ROMAN EMPIRE. Nothing can 
give a truer idea of this curious medieval polit- 
ical creation than Voltaire’s statement that it 
was “neither holy, nor Roman, nor an empire”; 
yet it plavecl a very real part in the history 
of Europe for centuries. It claimed to be a 
continuation of the Western Roman Empire, 
and was founded by Charlemagne, though the 
title Roman Empire was not used until 962, 
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when Otho the Great was crowned by the Pope ; 
Frederick Barbarossa first made use of the 
term Holy. Theoretically, the emperor at the 



HOLY ROMAN EMPIRE 

Its boundaries in the year 1125. 


head of this most Christian state was ruler of 
all the Christian countries of Western Europe, 
but practically he had control only of Italy 
and the German, states, with their depend- 
encies. 

The emperor was elected by the German 
princes, and when he proved to be a strong 
ruler, like some of the Hohenstaufens, his title 
conferred real power, but after the thirteenth 
century, this power gradually declined until 
the title became little more than an empty 
honor. The name Ploly Roman Empire be- 
came extinct in 1806, because of the conquest 
by Napoleon of many of the states. Thereupon, 
Francis II gave up the title of Holy Roman 
Emperor, adopting, instead, that of emperor of 
Austria. 

Related. Subjects. The important part played by the 
Holy Roman Empire in European history will be evident 
if the following articles are consulted: 

Charlemagne Germany (History) 

Charles (Holy Roman Henry (Holy Roman 

Empire) Empire) 

Francis (II, France) Maximilian I 

Frederick I Otho (Holy Roman Empire) 

HOLYROOD, ah abbey and a palace in 
Edinburgh, Scotland, built by James IV about 
1501. Here James located the capital of Scot- 
land, and the palace became the chief seat of 
the Scottish sovereigns. When Queen Mary 
returned from France, in 1561, she made this 


her home, and here Rizzio was murdered in 
1566 (see Mary Stuart). The abbey was in 
the Norman and Gothic styles. Though the 
abbey has been a ruin since 1688, the palace 
is still used as a court residence on royal visits, 
and there have been proposals to improve the 
surroundings and rebuild the abbey in memory 
of Edward VII. See Edinburgh. 

HOLY SEPULCHER, Church of the. See 
Jerusalem. 

HOLY SPIRIT PLANT, also called Dove 
Plant, a species of orchid found in Central 
America, especially in the vicinity of Panama. 
It derives its name from the resemblance of its 
united stamens and pistils to a dove hovering 
with outstretched wings, similar to that typify- 
ing the IToiy Ghost in religious pictures. The 
flower stem is four to six feet high and bears 
creamy-white, fragrant flowers, which are 
often flecked on the inside with red. The plant 
is much used for altar decoration in churches in 
Central America. See Orchid. b.m.d. 

Scientific Name. The plant belongs to the family 
Qrchidaceae. Its botanical name is Peris teria elata. 

HOLY SYNOD, sin' ud . See Russia 

(Religion); Greek Church. 

HOLY THURSDAY. See Ascension Day; 
Maundy Thursday. 

HOLY TREE, an old-time name for the holly 
(which see). 

HOLY WARS. See Crusades. 

HOLY WATER, water blessed by a priest, 
used in the Greek and Roman Catholic and 
certain Episcopal Churches in religious cere- 
monies, to sprinkle the people and objects em- 
ployed in religious practices. According to 
Ezekiel xxx vi, 25, it is the natural symbol of 
spiritual purification. “Then will I sprinkle 
clean water upon you, and ye shall be clean: 
from all your filthiness, and from all your idols, 
will I cleanse you.” g.w.m. 

HOLY WEEK, the week immediately preced- 
ing Easter, and consecrated to the commem- 
oration of the final events in the life of Christ. 
Holy Week in Roman Catholic and Anglican 
churches is marked by added solemnity and 
abstinence, as preparation for the festival 
of Easter. On the Sunday before Easter, Palm 
Sunday, Christ’s triumphal entry into Jeru- 
salem is commemorated. The days having the 
greatest significance in the following week are: 
Wednesday, frequently called Spy Wednesday , 
which recalls the betrayal of the Master by 
Judas; Holy Thursday , observed in memory of 
the Last Supper and the institution of the sacra- 
ment of the Eucharist (see Maundy Thurs- 
day); and Good Friday, which commemorates 
the death of the Saviour. The observance ^ of 
Good Friday as a legal holiday is largely in- 
creasing among English-speaking people, even 
among denominations other than the Roman 
Catholic, g.w.m. 
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Related Subjects. The reader is referred in these vol- 
umes to the article Festivals, and list of topics indexed 
therewith. See, also. Palm Sunday; Good Friday. 

HOMAGE, horn' aje , in the feudal system of 
the Middle Ages, was the solemn declaration of 
allegiance by a tenant or vassal to his lord. 
During this ceremony the tenant knelt, and 
placing his hands between those of his lord, 
proclaimed himself the latter’s vassal. The lord 
then gave him a kiss on the cheek and raised 
him to his feet (see Chivalry). Homage was 


abolished by statute in 1660. In modern 
English law, the term is still used to describe 
the oath of allegiance taken by the nobles on 
the coronation of a new ruler; it also applies 
to the oath of fealty that is taken by a newly 
appointed bishop or archbishop to the head of 
the Church. 

HOME CANNING CLUB. See Boys’ and 
Girls’ Clubs. 

HOME DECORATION. See Interior 
Decoration. 



JiL JL.OMB ECONOMICS, e ko nom' iks, 
or HOME-MAKING. Home-making is the 
oldest, best-known, and most inclusive profes- 
sion the world has ever known. Because it is 
largely a labor of love, beyond the province of 
commercialized calculation, it has failed to re- 
ceive the state and national recognition awarded 
other skilled professions. It has for many years 
been studied, if at all, under the name Domestic 
Science, but such a term is forbidding rather 
than inviting. Home-making is not a standard- 
ized profession, but therein lies its charm. The 
home is the only place in all the world in which 
there is an opportunity for untrammeled 
growth, without fear of criticism, in all that 
goes to make men and women great. The home 
should be the centralizing agency of all that 
love and hope and joy are capable of bringing 
together. 

The home-maker, more than any other indi- 
vidual, is governed by circumstances, condi- 
tions, and environment. One of the greatest 
resources of the home-maker is the ability to 
meet all of the foregoing conditions and emer- 
gencies graciously and efficiently. 

The duties of the home-maker in the various 
departments of home-making are as diversified 
and important as those of the general manager 
of one of the great railroad systems of the 
country, to whom is entrusted the transporta- 
tion of men and women. 

Such a general manager has gained his posi- 
tion through, actual experience in the discharge 
of various’ duties in each division under his 
control His business is so to correlate and 
harmonize those departments that they will, as 
a whole, serve the people safely and well The 
successful home-maker .gives her family the 
same efficient service, 


The general manager must understand and 
be able to meet the many unexpected condi- 
tions and emergencies that cannot be scheduled; 
so must the home-maker. If there is a col- 
lision or a washout, the manager of the railroad 
must have his forces so well within his grasp 
that repairs may be made without undue loss 
of time or energy; in a like manner must the 
home-maker meet the everyday emergencies 
of the home. The railroad manager deals with 
both the theory and practice of technical con- 
struction in material things, in order that 
human life may be safe. The home-maker, who 
deals with the growth and development of that 
human life, should have as great an under- 
standing and as definite a knowledge of the 
many materials and processes that go to make 
up the efficiency of the home and the life of 
its inmates. 

The home-maker should be as thorough and 
efficient in the management of the home as the 
business man is in the management of com- 
mercial affairs, and added to that great field of 
systematic efficiency must be that love and 
human sympathy of which the commercial 
world is oftentimes forgetful The home- 
maker, to whom is entrusted the development 
of human life and growth, must understand the 
needs of human construction; must understand 
that the mind is made to plan and command 
control; and must understand the function of 
the brain forces, and their capacity and ability 
to control the physical being. 

The home-maker cannot conceal inefficient 
service in the home, for sooner or later the 
school and the business world must harvest, the 
home crop. It depends upon the home-makers 
of the country to determine what the national 
'harvest shall be. Each member of a family 
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must be some kind of a home-making unit. No 
one can be free from personal responsibility. 
Each activity of the home represents a differ- 
ent problem, which the home-makers must 
unite into a harmonious productive unit, of 
value to itself and the community 

The home and the business life are on an 
equal basis of importance in the development 
of human efficiency. The home, the school, and 
the business world are important educational 
factors for the development of national effi- 
ciency; one cannot exist without the help of 
the other. They are also equally responsible 
in the education of the individual. The higher 
the standard of the home, the greater will be 
the efficiency of the nation. 

Because it is impossible to consider home- 
making from the commercial standpoint only, 
it has been neglected and overlooked. It has 
been looked upon, until within the last few 
years, as an occupation quite beneath the 
dignity of learned student bodies. More atten- 
tion was formerly devoted to the finding of a 
husband or wife and trusting blindly to the 
future, than to the great problem of home- 
making, which should be the ultimate aim of 
this great partnership. 

What the Home Demands. The first great 
question which meets the home-maker is that 
of the family income and its division among 
the diversified needs of the home. The pur- 
pose of every home is comfort, but comfort 
does not mean ornate display and the purchase 
of certain articles simply to keep up appear- 
ances. When we consider the immense sums 
of money expended by home-makers annually 
just for the necessities of life, the question 
of buying becomes an important national 
as well as home problem. 

There is no use in telling the housewife how 
to divide the weekly salary wisely, who never 
sees it until after the husband has not only di- 
vided it, but retained all but the last ten per 
cent. The wives of such men arc not real home- 
makers; they cannot be, for they have at this 
stage an inferior tool with which to do the 
work. No matter what the family income may 
be, the average man knows that it must be 
divided according to the needs of the family, 
with something laid aside for emergencies or 
for old age. 

Buying for the Table. A logical method of 
buying for the table may be briefly stated, as 
follows; 

First. There must be actual knowledge of the 
amount of money that may be set aside each month 
for table expenses. 

Second. Divide the table appropriation into as 
many parts as there are members in the family, in- 
cluding in this division expense of fuel, service, and 
ordinary waste, thereby making the table appropria- 
tion a mathematical problem as well as a scientific 
proposition. 


Third. Study the market and purchase only those 
foods that contain, when prepared for the table, 
equally balanced portions of carbohydrates, minerals, 
proteins, and fats (see Food) 

Fourth Do not purchase foods out of season. 

Fifth. Do all special entertaining, if it is possible 
so to plan it, when fruits and vegetables are in season. 

Sixth. Buy in bulk whenever possible. 

Whatever is put into the stomach must have 
both present and future value. Growth, energy, 
and efficiency depend upon the kind of food 
that is eaten, and upon one’s ability to digest 
it. The first introduction to good digestion is 
attractiveness. Unattractive food sows the seed 
of indigestion through its repulsiveness, before 
it has entered the stomach. The digestive ap- 
paratus is not efficient when the mind is in a 
repellent state. Buying and cooking are really 
the beginning of digestion; the activity of the 
cells in converting the food into liquid before 
it reaches the blood must do the rest. 

The buyer should learn to think and speak in 
terms of carbohydrates, proteins, fats, and calo- 
ries. The constant application of these terms 
to the daily purchases will greatly facilitate 
one’s ability to supply the table with those foods 
that supply bone, muscle, tissue, warmth, and 
energy to the family. Habit usually guides an 
individual in the choice of foods. Home- 
makers may through their wise selection greatly 
assist in the formation of food habits. 

When buying in small quantities, watch well 
the weights and measures. Short weights waste 
many a dollar for the home-maker. Consult 
with the grocer, but do not depend entirely 
upon his judgment. He is there to supply your 
demands and cannot be the best judge of what 
foods will supply the greatest needs of the 
family. Personal attention to every article pur- 
chased is the only solution of the buying prob- 
lem. 

Every buyer should have the proper equip- 
ment for the preparation of the foods. In 
many cases, it will be advantageous to have a 
cool storeroom, a space that may be filled with 
emergency foods. Such a room should con- 
tain a good supply of canned goods (preferably 
home-prepared) , fruits, vegetables, smoked 
and dried meats, salt fish, dried fruits, rice, 
beans, oatmeal, corn meal, Hours of various 
kinds, cheese, condensed milk, olives, prepared 
oils for cooking, and such vegetables as will 
keep. 

Bread . As about two-fifths of the ordinary 
weight of food consumed by the average family 
is bread, it becomes the most essential food 
product of everyday life. As more bread is 
made from wheat than from any other grain, 
wheat is the raw material which should be best 
understood by the buyer. 

In point of economy, there is very little dif- 
ference between home-made and bakers’ bread; 
but there might be a great difference in the food 
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value if home-makers understood how to se- 
cure the best results in food value from every 
bushel of wheat used in bread-making 

The most important food essentials are found 
in the outer layer of the perfect wheat kernel. 
The bran and the germ contain essential food 
values. The old process of milling did not 
eliminate these substances, but the keeping 
qualities of the four were impaired. The 
highly milled white flours differ greatly in 
different sections of the country, owing to the 
different kinds of wheat grown. Mills of the 
Northwest use the spring wheat, those of 
the Southwest the hard winter wheat; in some 
sections, only soft winter wheat is milled. Some 
millers use a combination of wheats to secure 
different grades of flour. 

Since there is no absolute standardized test 
for the quality of flour by the consumer except 
through its use, it is best for the home-makers 
to adopt the brands that give them the best 
results when used according to individual 
methods. As the highly milled flours which are 
commonly used in bread-making lack some 
of the most nutritious elements of the natural 
grain, the home-maker has learned to intro- 
duce coarse flours, such as bran, oatmeal, and 
com meal, in order to produce a properly 
balanced food for the family. This method 
increases the cost of the bread" without bringing 
adequate returns. The different flours and 
meals thus used are milled separately, and 
the buyer must pay for two processes instead 
of one. He pays for the process of division, 
although nature originally combined the dif- 
ferent flours in one grain. 

It is not the price of foods that should claim 
our attention, but the manner in which the 
food is produced. Every buyer should know 
the food value of every natural product, in 
order to purchase table supplies intelligently. 

All whole- wheal Hours and cereals should be 
100 per cent wheal, if the best results are to be 
obtained when they are used as human food. 
Whole wheat, whole oatmeal, unpolished rice, 
and unpcarled barley each contain essential 
nutritive substances that are removed through 
the modern process of preparation for the mar- 
ket. The adoption of whole-grain foods would 
mean an increase of at least twenty-five per 
cent in the health of many people. In this 
connection, it is worth noting that nothing is 
expensive that gives full return for the money 
and time expended. The cheapest foods, from 
a money standpoint, may be the most expen- 
sive in the end. All denatured, bleached, de- 
germinated, polished, and otherwise doctored 
foods are relatively weak in food value. Every 
purchaser of foods should understand that pure 
whole-wheat flour contains all the food ele- 
ments demanded by the normal adult, although 
it may be too heavy for invalids and children. 
Whole wheat contains a larger proportion of 


brain and nerve food than any other article of 
diet. The purchase of whole-wheat and corn 
products, together with an intelligent under- 
standing of their use in the daily menu, is one 
of the most important items in the budget of 
the modern home-maker. Housekeepers should 
gradually replace the highly milled white flour 
with attractive dishes of whole oats, whole 
wheat, and com meal, which may be made into 
many different kinds of bread, boiled and baked 
puddings, cakes, and biscuits. 

Meats. Next to grain foods, the most impor- 
tant material for the furnishing of the table is 
the meat. Good buyers must study their com- 
position. Meat furnishes the material necessary 
for the growth and repair of the body, but it 
should be used with discretion, as its excessive 
use is one cause of ill health. Temperance in 
eating is just as important as in drinking. 

The price of meat depends upon the cut more 
than upon the nutritious quality. Plenty of 
vegetables should be used with all meat rations. 
The quick-cooking cuts of meat are the most 
expensive, but the food value is no greater 
than that of the cheaper cuts; the latter re- 
quire longer cooking because they are taken 
from the active parts of the animal and are 
somewhat tougher in fiber. If it were not for 
the word “stewing” and the occasional un- 
sightly appearance, as well as the insipid flavor, 
of most stewed meats, the cheaper cuts would be 
more popular; many of them are really more 
nutritious. Scientific cooking has taught the 
home-maker how to make the neck and shoul- 
der pieces into attractive dishes at a minimum 
of expense. Meat that was at one time used 
only for stews is now roasted in an air-tight 
receptacle, browned, and garnished until it re- 
sembles a tenderloin in appearance. 

When selecting meat, note that it is dry on 
the surface and feels soft and firm to the touch, 
but not hard. The round steak from a fat ani- 
mal is better than the finest cut of porterhouse 
from a lean or old animal. Meat from a fat 
animal has higher food value than that from 
lean animals. An experienced buyer soon learns 
to know the quality of meat from its color 
and general appearance. Beef is a rich, dark 
red when first cut; it might be described as a 
bluish-red, but it grows lighter and brighter 
after its exposure to the air for a short time. 
The fat is white. Old beef is of a dark brown- 
ish-red, with yellow fat. Veal is a dull bluish- 
pink. The younger the veal, the more the blue 
predominates in the pink. Mutton is a dull, 
heavy pink or grayish-red, with white fat. 
Lamb is lighter in color than mutton; it is 
more pink in color and has slightly pink bones. 
Pork at its best has a streak of fat and a streak 
of lean of good color and firm texture. 

In buying poultry, it is well to select the 
specimens when they are alive, as it is easy 
to determine healthy stock by noting appear- 
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ance. There should be fatness and plumpness. 
A young, healthy fowl has bright eyes, smooth 
legs, plenty of pin feathers, and the end of the 
breastbone is soft. 

Geese, ducks, and pigeons are good for eating 
only when they are young. Great care must be 
exercised in the selection of fish. See that it is 
firm, with scales firmly set; the eyes should 
not be absolutely lifeless; the tail should not 
droop. Every part of the fish should hold to- 
gether and be firm to the touch. Never pur- 
chase fish that has a strong odor. 

Vegetables . Between bread and meat there 
is the great variety of vegetables which con- 
tain all of the different properties required to 
prepare a perfectly balanced menu. Prepara- 
tion of foods becomes an interesting study as 
soon as their composition and uses are thor- 
oughly mastered. Perfect buying is^ only at- 
tained when the buyer understands just what 
kinds of food are required to develop the human 
body so that it may perform normally all of 
its functions. Vegetables supply most of the 
potash, iron, and other minerals required by the 
average individual. As most vegetables keep 
well, it is best to purchase them in compara- 
tively large quantities when they are in season 
and are not expensive. They may be pre- 
served by being buried in sand in a dry cellar, 
and by canning. . 

Vegetables are best steamed or boiled in a 
small proportion of water, as most of the min- 
eral salts lie near the skin. When buying 
rooted vegetables, select those that are smooth 
and tender. The tops should be fresh. All 
green vegetables for uncooked salads should 
be fresh and crisp. Never purchase canned 
vegetables when fresh ones may be obtained, as 
the process of canning removes some of the 
most important food qualities, in selecting 
canned goods, be sure that the can does not 
bulge. The materials in bulging cans are al- 
most always unsafe as food, for fermentation 
is indicated. Never buy old canned goods; as 
foods they lose in quality after having been 
canned a year. 

Tea and Cofee. Purchase coffee only in 
small quantities, unless it is browned in the 
home. Browning is becoming a neglected art. 
Green coffee may be purchased safely in large 
quantities, as the berry improves with age 
until after it is browned; then it quickly loses 
its flavor unless it is immediately placed in 
air-tight cans. Cheap teas are the most 
expensive in the end, since they are not as 
strong as those slightly more expensive, and 
more tea is required for each person. Black 
tea goes through a process of fermentation 
in the curing and is less apt to cause indigestion 
and nerve trouble than green tea. Green tea 
contains a larger amount of tannic acid than 
black, and is more harmful. In buying tea, 
select that which is free from stems and dust. 


Both tea and coffee are stimulants, and have 
no food value in themselves. 

Have a Bank Account. It is the function of 
the home-maker to plan, provide, and execute 
according to the family income; consequently 
every home-maker should have a bank account, 
no matter how small. A bank account teaches 
thrift and self-respect. The simpler banking 
methods are important business methods that 
every home-maker should understand and prac- 
tice. 

Every check that passes through the bank is 
a receipt. Bills paid through the bank cannot 
be disputed. One soon learns of many ways and 
means that will add to the bank account. 

Extravagance. One of the most ill-advised 
methods of buying is to believe that one must 
have the very earliest products, or must pur- 
chase an article because it is popular. Never 
purchase a thing because it is the latest “craze.” 
Purchase only those things that are adapted to 
the needs and comforts of the family, and buy 
them in season. 

Economy demands constructive thinking and 
constructive planning, if waste incurred by 
useless buying is to be avoided. Have a 
definite idea and purpose; buy for the health, 
comfort, and progress of the family, and not for 
the purpose of keeping up appearances. 

It is extravagant to purchase articles of wear 
or for the home that are not in any way re- 
lated to those already in use. Such things add 
to the expense without bringing adequate re- 
turns in comfort and happiness. B.j. 

The School and the Home^ Home economics 
work in schools is closely allied to actual home 
conditions. Indeed, the home has been made 
the laboratory for home economics for most 
schools, for school work is correlated with 
home activities. In many of the larger high 
schools may be found a kitchen, a dining room 
and a bedroom. Girls are taught the art of 
bed-making and the care of the sleeping room; 
they are taught the furnishing of a dining room ; 
how to set the table for different occasions; 
how to serve; and in the kitchen they meet 
with the actual problems of meal-planning and 
food preparation. Many girls have raised the 
standards of their families through the in- 
struction received in home economics at school, 
and many have contracted marriages above 
the stations of their families because of such 
training. Mothers are anxious to learn from 
their high-sclxool daughters all that is being 
taught the latter in the field of home economics. 

This work began in the elementary schools, 
under the name of domestic science Cooking 
was the first subject introduced. This, in part, 
was due to the business man's demand that 
vocational subjects be offered in the schools. 
The response was made by introducing manual 
training for boys, but the women soon de- 
manded that the girls be taught something of 
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the household arts. Then followed a few simple 
lessons in sewing. Both were so successful 
that requests for broader work along these 
lines began to come from the high schools. 

The Smith-Hughes Act, passed by Congress 
in 1917, provides for financial aid to each state 
agreeing to furnish a similar sum for voca- 
tional training in the high schools; schools now 
giving work are known as Smith-Hughes high 
schools. In order to receive this Federal aid 
the government requires that if a certain num- 
ber of pupils elect to take a certain course, it 
must be offered either as a one-, two-, three-, 
or four-year course, according to the demands. 
Home economics and agriculture at once be- 
came major subjects in these schools. The 
growth of interest in home-making soon taxed 
the ability of the schools to furnish teachers 
qualified to present these subjects. The result 
was the inauguration of teacher-training classes 
in home economics in normal schools and 
universities. 

The result of the home economics work done 
in these schools has brought about a rather 
clear-cut classification of home problems. The 
job of housekeeping has been analyzed. The 
courses of study present outlines which cover 
factors obtaining in nearly every home. A 
home-maker vitally interested in the problems 
of her home will do well to study some such 
outline for application to her own activities. 
The housewife should have the opportunity of 
taking as intensive a course in home-making 
as that accorded to her daughter by the 
average high school If that is not possible, 
every woman can make her own outline, and 
proceed to make a study of the problems that 
confront her in her own home. Such a study 
might be made possible through the classifica- 
tion of problems as presented in many of the 
schools. These problems have been divided 
into groups, as follows: (a) The economic, or 
business, problems of the family; (/>) shelter; 
(c) food; (d) clothing; (f) higher life; (g) family 
relations. Each of these groups covers a num- 
ber of subjects, some of which overlap those in 
other groups. 

A few of the problems to be studied under 
each of these groups are listed below, and many 
of them will be found in the body of this work 
in proper alphabetical order. 

The Economics of the Family. This covers the 
problems connected with the earning, the spending, 
and the saving of the family income. The relation 
of husband and wife to the family income has caused 
much trouble in family life. A definite understanding 
of mutual rights in income should be reached. 
Should the income be considered as a joint account, 
or should the wife be given an allowance? Should 
she have something to say about the disposition of 
earnings? Is her work as a manager and a finan- 
cier of monetary value? In she as much of a 
wage-earner as is the husband who works on a wage 
or salary? 


An elementary knowledge of banking and of the 
relation of the bank to the home should be acquired. 
Is credit of value to the home-maker? Should she 
maintain charge accounts, or pay cash? How can 
the family save? How can it safely invest its sav- 
ings? What is a budget, and how can one be made? 
W r hat kind of accounts should a housekeeper main- 
tain? All these are economic problems of vital 
import to the home. 

Shelter. This involves all of the problems con- 
nected with renting or home ownership Is it cheaper 
to own or to rent? How much of the income should 
be allowed for rent? Should one pay himself rent if 
he owns his own home? If so, why? What are the 
differences between renting a house and an apart- 
ment? What are the rights of a tenant under a lease? 
What does it cost to maintain a house? What should 
one know about fire insurance? How can labor be 
saved in the home? Can the kitchen be rearranged 
to save steps? What labor-saving devices will save 
work in the home? What about the legal aspects of 
home-ownership? What is joint-tenancy? There 
are problems connected with deeds, conveyances, 
mortgages, judgments, liens, taxes, and special as- 
sessments. These are some of the problems being 
taught in school, and they should become the study 
of every housewife. One of the problems that now 
fall under the head of shelter may be the application 
of art in the home. To make a real home out of four 
walls requires a knowledge and an appreciation of 
the elementary principles of art. Since home eco- 
nomics has been taught in the schools, it is surprising 
to see so many average homes artistically planned 
and decorated. Evidence of a knowledge of period 
furniture is also apparent. A study of rugs and 
carpeting, of pictures, and other decorations for the 
home is important. 

Clothing. Is too much or too little being spent for 
clothing? There was a time when women in the home 
did their own sewing and most of their dressmaking. 
They knew how to cut out patterns and even to 
make their own patterns. Now the commercial 
pattern has done away with that necessity, and many 
operations connected with clothing are being done 
outside of the home. Despite these facts, however, 
every woman needs to know how to sew and how to 
make the simpler garments. Nearly all high-school 
girls are being taught these arts. How may great 
seasonal outlays for clothing be overcome? Is it 
cheaper to make or to buy? These are some of the 
problems studied under this heading. 

Food. IIow much should be spent for food for 
the family? How can one tell unless she knows 
something of body needs; something of nutrition? 
Why does the outdoor worker need more and different 
food than the sedentary worker? What kind and 
how much food should be served per day for each 
person? What makes a meal well-balanced? Is 
enough known about the chemistry of the body, of 
food, or of cooking? These are subjects now being 
taught in high schools. 

Higher Life. This is a term used by home econ- 
omists to include all expenditures that cannot be 
classified under the foregoing headings. It includes 
insurance; doctors’, dentists’, and nurses’ expenses; 
recreation; church and charity; arid miscellaneous 
expenditures. The term may not have been well 
chosen, but it has been used for a considerable time. 
It is in these items that leaks in the family income 
may often be found. 
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Family Relations. This is a new subject which is 
being introduced in colleges and larger high schools. 
It covers the problems of individual life within the 
family What should be the relation of the children 
to the family and to the work of the house? What 
should be the relation of brother and sister, of hus- 
band and wife? Under this heading might be in- 
cluded the courses now given in high schools on the 
care of the baby and its feeding; on the care of the 
sick — cooking for them and attending to their other 
needs. 

Then we have the high cost of living and the cost 
of high living. Standards of living in many cases 
have been raised out of proportion to the family 
income. How is such a problem to be solved'' It 
is only an intensive study similar to that being 
given in schools that will help the individual home- 
maker to make a success of her calling. The fore- 
going digest represents what we now know as home 
economics. 


Related Subjects. These volumes contain many articles 
which will be helpful in a study of home economics, and 
the following are especially recommended. Many of them 
have extensive lists of related subjects, so that the range of 
reading is a wide one. 

Adulteration of Foodstuffs Furnace 


and Clothing 
Arts and Crafts 
Baby 

Canning Clubs 
Child Study 
Cookery 
Domestic Art 
Education 
Electricity 
Embroidery 
Fireless Cooker 
Food 

Food Products, Preserva- 
tion of 


Furniture 

Heating and Ventilation 

Household Arts m Education 

Human Growth 

Industrial Art 

fntenor Decoration 

Life Extension 

Nutrition 

Physical Culture 

Sanitary Science 

Sewing 

Thrift 

Vitamins 

Vocational Education 


HOME ECONOMICS, Bureau of. See 
Agriculture, United States Department 

OF. 

HOME-MAKING. See Home Economics. 

HOMEOPATHY, ho me op' a thie f a system 
of internal medicine, the fundamental principle 
of which is based on the law, Similia similibus 
curantur (Like cured by like) . Though referred 
to by several physicians before the eighteenth 
century, it was first given practical application 
by Dr. Samuel Hahnemann of Leipzig, about 
the beginning of the nineteenth century. He 
applied the name homeopathic to this system 
to distinguish it from the old school, which 
he called allopathic . 

Hahnemann’s theory was that a drug which 
will produce certain disease symptoms in a 
healthy person will cure a sick person present- 
ing the same group of symptoms. To deter- 
mine the curative properties of various drugs, 
he “proved” them in the following way: A 
dose of the medicinal preparation chosen for 
the test was given to a healthy person at cer- 
tain intervals, until deviations from normal 
health were produced, and during the process, 
his symptoms were carefully noted. These 
symptoms were recorded and compared with 
those noted in various diseases, and the drug 


producing them was selected as the remedy 
for the disease having the given or similar 
symptoms. More than ninety drugs were 
proved by Hahnemann in experiments upon 
himself and others. 

Hahnemann believed that for curative pur- 
poses the poisonous principles in powerful 
drugs, such as belladonna and aconite, should 
be reduced until the remedy was incapable of 
producing drug effects. 

At one time homeopathy had considerable 
influence in both the United States and Canada, 
but as a distinct school of medicine it is de- 
clining. Physicians who still call themselves 
homeopathists variously modify Hahnemann’s 
principles in accordance with more modern 
practices, recognizing that the law of like cured 
by like does not have the wide application 
that was originally claimed for it. See 
Hahnemann, Samuel Christian. w.a.e. 

Derivation of the Name. Homeopathy is a com- 
pound of two Greek derivatives: homco, meaning 
similar , and pathy , meaning feeling or disease. 

HOMER, one of the greatest names in all 
literary history, and the oldest in the literary 
history of Europe. Scholars have written long 
and learned books to prove that such a person 
never existed—that the poems ascribed to him 
were the product of generations of minstrels; 
but despite these, his name will stand to all 
time as that of the author of two of the world’s 
supreme epics, the Iliad and the Odyssey. 

The Greek Idea of Homer. The ancient 
Greeks, who regarded his works as classics and 
made them the center of a literary education, 
did not question his real existence. To them 
he stood as a gigantic figure, blind but power- 
ful, shrouded in the mists of the past, and they 
produced many biographies of him. With 
nothing but legend to draw upon, these dif- 
fered even in their statements of his birthplace, 
and later writers made an epigram on the sub- 
ject of their disputes: 

Seven wealthy town.H contend for Homer dead 
Through which the living Homer begged his bread. 

All of these old “lives” agree on a few points— 
that ITomer was blind, that he was very poor, 
and that he wandered about from town to 
town, chanting to the music of his lyre those 
rhythmic sagas at which the world has not yet 
ceased to wonder. As to the time he lived, 
there was wide difference of opinion, some 
placing him as far back as the early twelfth 
century B.C.; some— though these are fewer— as 
late as the seventh. 

It is known that the poems were recited in 
Sparta as early as 600 b.c., and from that time 
on, their reputation grew. Powerful rulers took 
time from their war-making to see that his 
works were properly edited and arranged; each 
city had its own valuable copy; and Alexander 
the Great, it is said slept with these “divine 
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poems” at his head. Later, when knowledge of 
the classics was lost to Western Europe, it was 
kept alive in the Byzantine Empire, and a 
renewed interest in the writings of Homer 
made up a large part of that wonderful awak- 
ening known as the Renaissance. 

Modern Views. When modern critics began 
to study this most famous poet of the past, 
they differed not at all from the ancient Greeks 
in the honor which they were willing to pay 
to his name, but they found themselves con- 
fronted with many questions. First, they 
denied his authorship of all the minor poems 
accredited to him, and then began actually to 
doubt his identity. They saw in his name 
merely the word “compiler,” through the cen- 
turies invested with the force of a proper 
name, and they thought they found indication 
that more than one man and more than one 
age had contributed to the wonderful poems. 
It is a question which, in the nature of things, 
can never be settled, but fortunately it is not 
vital 

What is vital is the charm of the poems — 
the rapid movement, the simple, noble style, 
the stately music of the long lines, the charac- 
ters who "even to-day stand out as living per- 
sons. Vital, too, is the great debt modern 
scholarship owes to the Iliad and the Odyssey 
for knowledge of the very ancient Greeks. 
Save for them, little would be known about 
the Greek ideas of the gods and their attitude 
toward human affairs, or about the great heroes 
and their marvelous doings; nor would informa- 
tion as to Greek modes of life be nearly as 
full as it is. 

To later poets, Homer’s works have been a 
never-failing source of inspiration. More than 
one distinguished writer has translated them in 


whole or in part, Pope’s rendering being per- 
haps the best known. Smooth and pleasant as 
the latter is, however, it misses the majestic 
spirit of the original, and one of Pope’s appre- 
ciative but frank friends said to him on its 
publication, “It’s a pretty poem, Mr. Pope, 
but you must not call it Homer.” 

Related Subjects. The following articles in these vol- 
umes may be consulted in connection with this article on 
Homer : 

Epic Iliad Odyssey 

Greek Literature Mythology Renaissance 



HOMER, Louise, an American contralto 
who has won fame in grand opera and as a 
concert singer. She was born in Pittsburgh, 
Pa., and before her 
marriage was Louise 
Dilworthy Beatty, 
the daughter of a 
Presbyterian clergy- 
man. Her talent was 
early recognized, and, 
acting on the advice 
of her teachers, she 
studied abroad for 
the operatic stage. 

Madam Homer made 
her first professional 
appearance in Paris 
in i8q8 as Leonora in 
La Favorite , follow- 
ing which she be- loulsk ho me a 

came a favorite with 

grand-opera audiences in Paris, London, 
Brussels, and the leading American cities. 
She performed with distinction the con- 
tralto roles in A'ida , La Giocondu- , It Trova** 
ton , Lohengrin , Tristan and Isolde, and other 
standard operas, and sang for many seasons 
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with the Metropolitan Opera Company. 
Madam Homer has a voice of great richness 
and a magnetic personality. The composer, 
Sidney Homer, is her husband. The eldest of 
their four daughters, Louise Homer Stires, is 
herself a soprano of considerable reputation, 
and mother and daughter have frequently 
appeared together in concert. They have also 
sung duets for phonograph records. 

HOMER, Winslow (1836-1910), one of the 
foremost painters in America at the opening 
of the twentieth century. Distinctly national, 
his painting shows no European influence in 
subject or technique. 

He was born in Boston, and lived there until 
his twenty-third year. The experience he had 
gained on the staff of Harper’s Weekly helped 
him to secure work in illustrating while he 
studied at the National Academy of Design 
in New York City. After the War of Secession, 
Homer went to Europe and exhibited several 
of his oil paintings with success. He returned 
from a ten months’ visit in Paris without 
showing the slightest French influence in his 
work. He was a member of the American 
Academy of Arts and Letters, and of the New 
York Society of Painters in Water Colors. 

Homer’s work is divided into two periods. 
During the first period, he chose subjects oi 
everyday life in New England and Virginia. 
While serving as a war correspondent with the 
Northern troops in the War of Secession, he 
painted some of his most famous pictures. 
The Prisoners from the Front is perhaps the 
most popular, but Rations and The Bright 
Side are also celebrated. After 1880 he painted 
marine scenes only. For a year, he lived on 
the eastern coast of England, but after 1884 
made his home on the coast of Maine near 
Scarborough, and worked on that series of 
paintings of the ocean and fisherfolks which 
placed him in the first rank of American 
painters. His masterpieces arc On a Lee 
Shore and The Maine Coast. He traveled ex- 
tensively, and commemorated each trip with 
brilliant water-color drawings. 

Other Works. These include Mending the Nets , 
Lost on the Grand Banks, Inside the Bar , The Life 
Line, Eight Bells , Northeaster , Lookout— A IPs Well , 
Cannon Rocks, Undertow, Wrecking of a Vessel, 
Eating Watermelon, and The Cotton Pickers. 

HOME RULE, in British politics, a phrase 
associated with Ireland’s attempts, long de- 
feated but finally successful, to secure self- 
government. From the date of the Act of 
Union of 1801, which united Ireland and Great 
Britain under a single Parliamentary govern- 
ment, to the final settlement of the controversy 
in 1921, there had been dissatisfaction in 
Ire 7 and with the existing government, at times 
reaching the point of open rebellion, Ireland, 
in fact, during the hundred twenty years, was 
ruled from London, and the Lieutenant 


Governor and his subordinates stationed in 
Ireland did little except to obey orders from 
home. Almost from the first, there were Irish- 
men who wanted Home Rule, the leading 
feature hoped for being a native Parliament, to 
pass all local and internal legislation, the 
general political government of the empire to be 
left to the Imperial Parliament, as before. 

Ireland, in short, until about 1916, had never 
asked for a greater degree of self-government 
than had been given to the Dominion of 
Canada. The arguments in favor of Home 
Rule were those by which any nation seeks to 
maintain its political independence. Against 
Home Rule was the fact that Scotland and 
Wales had no separate Parliaments. There 
existed in North Ireland, moreover, a strong 
Protestant minority bitterly opposed to ILome 
Rule, because it preferred to be ruled from 
London rather than by the Catholic majority 
at home. This opposition centered in Ulster, 
and particularly in the vicinity of Belfast, where 
civil war had all but broken out when Home 
Rule finally seemed inevitable. 

History of the Struggle. Home Rule first 
became a dominant issue in 1870, in which year 
the Home Government Association was organ- 
ized at Dublin for the purpose of “taking Irish 
affairs out of English hands.” This association 
represented all shades of religious and political 
beliefs, with the Protestant s and Conservatives 
in control. In 1874 about sixty “Horne Rul- 
ers” were elected to Parliament, in which they 
voted as a unit on Irish questions, but fol- 
lowed their personal inclinations on all other 
matters. By 188 r there was a split among 
the Irish members in Parliament; one faction 
was conservative, the other, led by Charles 
Stewart Parnell, adopted extreme views. The 
Parncllitcs linked the Home Rule issue with 
the economic issue of land reform, and in this 
way antagonized the conservative land-owning 
classes. Thus it happened that Home Rule, 
supported by millions of Roman Catholic peas- 
ants, lost the support of the Protestant middle 
class which had first controlled the movement. 

Parnell’s tactics, however, were successful in 
that the elections of 1885 gave him the balance 
of power between the Liberals and the Con- 
servatives. In the next year, Gladstone and 
other leading members of the Liberal party 
announced their conversion to Home Rule 
principles. Even Gladstone, however, was not 
powerful enough to secure the passage of a 
Home Rule bill in 1886, and in r8c)3, when he 
tried a second time, he was again defeated. 
Under the Conservative ministries of Lord 
Salisbury and Arthur J. Balfour, considerable 
progress was made in granting some degree 
of local self-government, with the result that 
the Home Rule agitation almost disappeared, 
and it was not until after the Boer War that 
the movement gained new strength. 
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Under the leadership of John Dillon and 
John Redmond, however, the Irish National- 
ists remained a powerful minority in Parlia- 
ment. The general elections of 1910 again 
gave them the balance of power, and their 
support was frankly given to the Liberal Min- 
istry because the latter agreed to introduce a 



THE DIVISION OF IRELAND 

The Government of Ireland Act of 1020, which 
established the Government of Northern Ireland, 
provided that Northern Ireland should consist of the 
Parliamentary Counties of Antrim, Armagh, Down, 
Fermanagh, Londonderry and Tyrone, and the Par- 
liamentary Boroughs of Belfast and Londonderry. 
Under the treaty which set up the Free State, it was 
provided that a commission should determine, in 
accordance with the wishes of the inhabitants, so far 
as might be compatible with economic and geo- 
graphic conditions, the boundaries between Northern 
Ireland and the Free State. Both sides claimed 
Fermanagh and Tyrone. In. 1925 the two were given 
to Northern Ireland. 


bill for Home Rule. Accordingly, in 19x2 and 
1913, Premier Asquith introduced such a bill; 
both times it passed the House of Commons, 
but was defeated in the House of Lords. By 
the Parliament Act of xqii, however, any bill 
which has been passed in three successive ses- 
sions of the House of Commons becomes a 
law without the assent of the House of Lords* 
The Home Rule bill was Introduced for the 
third time on March 5, 1914, and was passed on 
May 25. ' 

The progress of the bill through Parliament 
was marked by great bitterness in that body, 
by demonstrations of approval in Dublin, and 


by equally enthusiastic demonstrations of 
opposition in Ulster. The Ulstermen, led by 
Sir^ Edward Carson, formed a volunteer 
militia, and prepared for armed rebellion 
against any attempts to enforce the law. 
So bitter and determined were the Ulstermen 
that some compromise became necessary, and 
in June, 1914, the Ministry introduced an 
amending bill, which provided that each county 
in Ulster might vote on the question whether 
or not it should be excluded for a period of 
six years from the operation of the law. Be- 
fore this amendment could be passed, Great 
Britain was drawn into the World War, and 
Parliament passed a bill postponing the inaugu- 
ration of Home Rule until the end of the war. 

In May, 1916, England's most active enemies 
among the Irish in Dublin fomented a revolu- 
tion, said to have been encouraged by Germany, 
and attempted the establishment of a republic 
under Eamonn de Valera. In four days over 
200 people were killed, but the leaders of the 
insurrection, including Sir Roger Casement, 
were caught and shot as traitors. Again, in 
March, 1917, hostility to the government 
developed; the Irish Nationalists attacked the 
policy of Premier Lloyd George, hoping to 
force a general election which might further 
their cause. On December 6, 1921, after civil 
war, during which Irishmen proclaimed a 
republic, a conference between Irish and Eng- 
lish leaders gave to the island the Irish Free 
State. 

Related Subjects. The story of the organization of the 
new government appears in the article Ireland (History: 
Later Phases of the Home R^le Question). The reader is 
also referred in these volumes to the following articles: 
Asquith, Herbert Lloyd George, David 

Carson, Edward Parnell, Charles 

Dillon, John Redmond, John. 

Gladstone, William E. Valera, Eamonn de 

HOME RULE, Municipal. See Munici- 
pal Government. 

HOMESPUN, rough, loosely woven cloth, 
with plain or twill weave, resembling tweed. 
Originally, it was made on hand looms, but 
now is duplicated by machinery. It comes in 
48- and 54-inch widths. 

HOMESTAKE MINE. See Black Hills. 

HOMESTEAD, Pa. See Pennsylvania 
(back of map). 

HOMESTEAD LAWS, in the United States 
and Canada, include measures of the national 
government to give farms, or homesteads, to 
settlers; and statutes of state and provincial 
governments protecting the settlers after their 
entry upon the homesteads. 

To obtain a free farm from the United States 
government, it is necessary to live upon a 
quarter-section (x6o acres) of the public lands 
for five years, cultivating a certain amount 
of ground each year. In some regions where 
irrigation is necessary to cultivation* a half- 
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HOME, SWEET HOME 

section may be occupied. Under certain condi- 
tions, any man over twenty-one years of 
age who is or intends to become a citizen 
of the United States, or any person, man or 
woman, who is the head of a family, may be- 
come a homesteader and receive a patent , or 
title, to the public land he selects, provided 
he does not own more than 160 acres in the 
United States or a 
territory thereof. 

The only expense 
is a small fee. A 
soldier who has 
seen war service 
may count his 
time of service as 
part of the requir- 
ed time of resi- 
dence on a home- 
stead. To others, 
if they pay $1.25 
per acre, the time 
of required occu- 
pancy is reduced 
to fourteen 
months. 

In Canada a 
homesteader must 
reside upon his 
quarter-section 
during six months 
of each of three 
years, build a dwelling and break at least thir- 
ty acres, of which at least twenty must be cul- 
tivated. If there is not this amount of arable 
land in the quarter-section, the ownership of 
livestock may be substituted for cultivation. 
In certain districts an additional quarter- 
section may be obtained b y preemption; three 
dollars an acre must be paid for this latter 
land, and fifty acres of it, or a further fifty 
acres of the homestead, must be cultivated. In 
some districts homesteads may be purchased. 
Any man who has reached the age of eighteen 
years and is a British subject, or intends to 
become one, or any person the sole head of a 
family, may acquire a homestead or preemp- 
tion. Veterans of the wars in which Canada 
has participated are granted special home- 
stead privileges, but they, too, are required 
to settle upon and cultivate the land taken up. 

Related. Subjects. For additional information and a 
diagram of the division of land into quarter-sections, see 
Lands, Public; see, also,. Preemption. 

HOME, SWEET HOME. See Payne, John 
Howard. 

HOMICIDE, horn* i side , a legal term which 
refers to the killing of one person by another. 
It includes accidental and justifiable killing, as 
well as murder committed willfully. Excusable, 
or justifiable, homicide is that which takes 
place under circumstances of accident or neces- 


sity; in either case it cannot be said that the 
act was intentional, but was committed in 
self-defense or in the protection of one’s family 
or property. Excusable homicide is not punish- 
able at law, if committed without any fault or 
intention on the part of the slayer; however, one 
who kills even in such circumstances is account- 
able to the law until exonerated by a coroner’s 

jury. Homicide is 
justifiable when 
committed under 
such circumstan- 
ces of duty as pre- 
vention of murder 
or other atrocious 
crime, or to pre- 
vent the escape of 
a criminal. All 
other homicides 
are punishable as 
manslaughter or 
"murder. See Mur- 
der; Manslaugh- 
ter. 

Derivation. The 

word is derived from 
the Latin homo, 
meaning man, and 
cedere, meaning to 
kill. 

HOMING PI- 
GEON. See ar- 
ticles Carrier Pigeon; Pigeon, 

HOMOCHITTO RIVER. See Mississippi 
(Physical Features). 

HOMOPTERA, ho mop' tur ah. See Hemip- 

TERA. 

HONDO, OR HONSHU, Island OF. See 
Japan (Location and Size). 

HONDURAS, hon doo f ras, the third largest 
of the Central American republics, but the 
least progressive of all (see Central America). 
Like its southern neighbor, Nicaragua, it; is a 
land of wonderful resources, lying to a large 
extent idle for lack of enterprise, transporta- 
tion facilities, and money. The name Honduras 
is the Spanish for depths , and was given to the 
country because early Spanish explorers had 
difficulty in finding anchorage off its shores. 
The country has a low, swampy seaboard of 
400 miles, overlooking the Caribbean on the 
north. On the south it opens to the Pacific 
through the Gulf of Fonseca, an excellent 
natural harbor, Salvador occupies the remain- 
der of the southern seaboard; Guatemala lies 
to the northwest, Nicaragua to the southeast. 
With an area of 44,275 miles, Honduras is 
somewhat smaller than the state of Pennsyl- 
vania. Its population of about 774,000 aver- 
ages about fifteen persons to the square mile. 

The People. The people are mainly Indians, 
and negroes, with an admixture of Spanish 
blood, There are practically no pure-blooded 
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A TYPICAL NORTHWESTERN HOMESTEAD 

Holding down a timber claim in the state of Washington. 
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Hutton: V found Education Sorv-leo 

How People Live in Honduras. Typical homes on a stream near the coast:. The government palace in Te- 
gucigalpa. Type of home of the better-class citizens, *21 <5 
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Indians, except on the Mosquito Coast. On the 
north coast, the bulk of the population con- 
sists of negroes, employed by the fruit indus- 
tries. In the less explored regions dwell un- 
civilized Indian tribes. There are a few 
Europeans and Americans, who control fruit 
exports and mining concessions. The natives 
are very unprogressive. 

Instruction is free and compulsory but much 
neglected, and fifty-nine per cent of the children 
do not receive instruction. There are some 
institutions for higher education, including a 
central university and normal school at the 
capital. The prevailing religion is Roman 
Catholic, but all creeds are permitted. 

Climate, Land, and Products. Honduras is 
largely mountainous, though unlike its neigh- 
bor republics, it contains no volcanoes. It has 
a pleasant, 
healthful cli- 
mate except in 
the low coast 
lands at the 
north, which are 
excessively hot 
and unhealthful 
for the white 
race. Every- 
where are rich 
tropical forests, 
as yet scarcely 
exploited. The 
rainfall through- 
out the entire 
country is 
heavy, owing to 
the trade winds. 

The country is 
well drained by numerous rivers, most of them 
flowing into the Caribbean Sea. Nearly all, 
however, are obstructed by rapids. Of those 
which are navigable, the Ulua, flowing through 
the banana lands, and the Segovia, or Wanks, 
forming part of the boundary with Nicaragua, 
are most important. 

The chief products of the republic, bananas 
and coconuts, come from the hot Caribbean 
coastal regions. Nearly 16,000,000 coconuts are 
exported annually, and most of them, together 
with other tropical fruits, find a market in the 
United States. Coffee is cultivated on the 
slopes, and tobacco of an excellent quality is 
grown for export. Maize, the principal food 
crop, beans, wheat, rice, sugar, and plantains 
are raised for home use. Stock-raising is an 
industry of growing importance. 

The mineral resources of Honduras include 
gold, platinum, silver, copper, lead, zinc, iron, 
antimony, and nickel; some minerals are found 
in almost every part of the country. Among 
Central American republics, Honduras ranks 
next to Nicaragua in mineral wealth, but min- 
ing industries are only slightly developed. 


Cigars and straw hats are the only home manu- 
factures exported. 

Transportation and Commerce. There is no 
communication by railroad between the Carib- 
bean and Pacific coasts. Transportation is by 
mule train and ox carts, and the distance of 
less than 200 miles, which by use of railway 
could be traversed in half a day, now takes 
three weeks. Very little is done in the mak- 
ing or repairing of roads. The total length of 
railway of about 900 miles is used principally to 
handle the banana crop. In April, 1914, the 
United Fruit Company offered to pay the gov- 
ernment of Honduras $400,000 cash and 
$1,000,000 in forty yearly installments, for 
the control of the railways for ninety-nine 
years. This arrangement was made, and under 
it, four railroads are now operated. 

Government and History. Under a Constitu- 
tion adopted in 1894 and revised in 1924, execu- 
tive authority is vested in a President elected 
by popular vote for four years. Legislative 
power rests with a Congress of Deputies chosen 
by popular vote for four years, in the ratio 
of one Deputy for every 15,000 people. 

Owing to its location, Plonduras has been 
forced to take part in practically every con- 
flict occurring in Central America, and because 
it has been surrounded by stronger neighbors, 
it has suffered continually from intervention at 
their hands. 

As with all the republics of Central America, 
the history of Honduras is one of Spanish rule 
and oppression, then revolt and freedom, 
followed by internal dissensions. The principal 
events will be found in the article Central 
America. See, also, North America (map). 

In 1924, on the failure to elect a President by 
majority vote, a civil war broke out, and at the 
instance of the United States, a conference of 
representatives of the Central American 
countries was called, and a new election was 
held. Political disturbances recurred in 1925, 
but peace was established for the most part. 

The Cities. Amapala, on the Pacific, and 
Puerto Cortez, La Ceiba, Tela, and Trujillo, 
on the Caribbean coast, are the important 
seaports. w.w.s. 

Tegucigalpa, lay goo se gahl* pah , the capital and 
largest city, is situated on a plain surrounded by 
mountains, on the Choluteca River, about seventy- 
eight miles from the Gulf of Fonseca, an arm of the 
Pacific. It is the center of a fertile agricultural dis- 
trict, the most densely populated in the republic. 
The most imposing building in the city is the 
cathedral. There are located here a central university 
with departments of law, medicine, science, and 
political sciences, a military school, and a Central 
Institute for secondary work. A fine ten-arched bridge 
spans the river and joins Tegucigalpa with its chief 
suburb, Concepcion. Population about 40,000. 

Related Subjects. For further information on the sub- 
ject of Honduras, the reader is referred to the following 
articles in these volumes; 



LOCATION MAP 

The illustration shows the po- 
sition of Honduras with respect 
to its sister republics, and the 
proportion of Central America 
it occupies. 
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Banana Trade Winds 

Coconut Walker, William 

HONDURAS, British. See British Hon- 
duras. 

HONE. We use hones for sharpening scis- 
sors, knives, chisels, razors, and other tools on 
which we wish to set a fine edge, and we use 
whetstones for sharpening scythes, axes, and 
tools whose edge does not freed to be so fine. 
A hone, then, is a stone used for sharpening 
edged tools.- The difference between a hone 
and a whetstone is in quality only. Whet- 
stones are made of sandstone and are coarse- 
grained; hones are made of a different stone 
and are fine-grained. Carborundum (which 
see) is now used for many of the finest hones, 
though a clay rock known as novaculite, if 
of good quality, cannot be surpassed. The 
finest novaculite for hones is found in Arkansas. 
A pine log which has been under water long 
enough to be turned to stone furnishes ex- 
cellent material for hones, but this source of 
supply is naturally limited. Oil or lather 
made from soap should be placed on the hone 
when it is used. 

HONESTY. See Character Training 
(Duties Owed to Others). 

HONEY. This is Mother Nature’s most 
delectable contribution to the food of man. 
To provide it for him, she placed nectar within 
the flowers, and. she taught the honeybee how 
to convert it into a pleasing and nutritious 
food [see Bee (The Honeybee)]. 
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PRODUCTION OF HON ICY 

The above figures for leading states represent av- 
erages for a five-year period. 

The flavor and color of honey vary according 
to the flower from which the nectar is obtained, 
that from white clover being one of the most 
agreeable of the light-colored varieties. Alfalfa, 
sage, and orange blossoms are other plants used 
by the bees. An excellent dark-colored honey 
is made from the nectar of the buckwheat. Be- 
cause of its high percentage of carbohydrates 
(mainly grape sugar and fruit sugar), honey is 
quite nutritious, but only a small quantity 
should be eaten at one time, and not oftener 


than at three or four meals in a week. In ad- 
dition to its use as a food, it is often found in 
cough preparations, and it is also valued for its 
mildly laxative properties. In Oriental coun- 
tries, honey is used extensively in making cakes 
and sweetmeats and in preserving fruit. 

The production of honey is an industry of 
great importance. Over 55 , 000,000 pounds are 
produced annually in the United States, 
and over 6 , 000,000 pounds in Canada. Ger- 
many, Spain, France, Holland, and Belgium 



COMPOSITION OF HONEY 

Its fuel value is 1475 calories per pound, therefore 
equal to the best round steak as a heat producer. 

are important honey-producing countries of 
Europe. In the United States, cooperative 
associations have been formed by beekeepers 
for more efficient methods of marketing the 
product, and the Department of Agriculture 
conducts a news service on honey and beeswax 
in order to provide those interested with 
reliable information as to prices and market* 
conditions. A detailed account of the honey 
industry will be found, in the article Bee (Bee- 
Keeping). 

As the ancients possessed no other form of 
sugar, honey was prized very highly by them. 
To the Hebrews it was the symbol of abun- 
dance; Jehovah, in Exodus hi, 17 , gives the 
promise to Moses that the Children of Israel 
shall be led from Eygpt unto a “land flowing 
with milk and honey.” Many allusions to 
honey are found in Greek and Roman writings. 

Pliny observed that honey sometimes was 
poisonous, a fact since confirmed by science. 
Xenophon related that the retreating Greeks 
at Trebizond ate honey, and that some be- 
came intoxicated and others insensible. 
Though poisonous honey may be very excep- 
tional, when it does exist, it is said to be due 
to excess production on the part of the bee, 
and failure of the parts of the flower to de- 
velop. The result is an accumulation of by- 
products in which toxins are found. When 
nectar is scarce and there is much competition 
among the bees to secure it, they develop a 
habit of piercing the tissues of plants in order 
to secure a supply quickly; this practice results 
in the formation of poisonous honey* 
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HONEY BADGER. See Rated. 

HONEY-BLOOM. See Dogbane. 

HONEYCOMB BAG. See Ruminants. 

HONEYDEW. See Aphides; Muskmelon. 

HONEY LOCUST, SWEET LOCUST, OR 
BLACK LOCUST, a beautiful tree belonging 
to the same family as the acacias. It is called 
three-cornered acacia in Great Britain, because 
of the three-pronged thorns on its branches 
and trunk. In [North America, the honey 
locust grows wild in the Mississippi basin and 
north to Ontario. It reaches a height of seventy 
to eighty feet, and is often planted in wind- 
breaks and hedges. Its hard, heavy wood re- 
sists decay and is used for posts and ties. In 
pioneer days, so the story goes, the settlers 
made barricades of the spiny trees as a pro- 
tection against Indian attacks. The seeds of 
the honey locust, borne in flat pods nearly a 
foot long, are embedded in a mass of sweet 
pulp from which the Indians used to make an 
intoxicating beverage. They are considered 
good stock food. See Locust. g.m.s. 

Scientific Name. The honey locust belongs to the 
pulse family, Leguminosae, and is related to the 
carob of the Bible, which bore the “husks that the 
swine did eat” (see Carob). The botanical name of 
the honey locust is Glcditsia triacanthos . 

HONEYSUCKLE, a family of twining plants 
which bear trumpet-shaped, nectar-filled 
flowers. Various species are found in tem- 
perate zones all over the world. The white- 
flowered species lure sphinx moths in the night. 
The bush honeysuckle , with its small yellow 
blossoms, attracts the bees. With blossoms 
which are red 
without and 
orange-yellow 
within, the coral, 
or trumpet , 
honeysuckle 
flaunts a flaming 
invitation to 
humming birds, 
calling to them j 
to taste of the 
sweets it holds. 

All species have 
dark-green, oval 
leaves which are 
usually very 

smooth and grow trumpet honeysuckle 
opposite each 

other in pairs. Sometimes the bases of the 
leaves are united around the stem, or the 
woody stem seems to grow through the leaves. 
Most species of this family are evergreens, or 
nearly so, and when the petals fall, bright- 
crimson berries take their places. Many birds 
eat these berries, and so the seeds are widely 
distributed. Honeysuckles grow along way- 
sides or in tangled woodlands, or beautify 


porches, walls, or trellises of gardens. In his 
Marmion , Scott says: 

And honeysuckle loved to crawl 
Up the low crag and ruin’d wall. 

Honeysuckles are also called woodbine , and 
are said to be the twisted eglantine mentioned 
by Milton in V Allegro. b.m.d. 

Scientific Names. The botanical name of the 
honeysuckle family is Caprifoliaceae. The bush 
honeysuckle is Diervilla loniccra. The coral honey- 
suckle is Loniccra sempervirens. Other species in- 
clude the Tartarian, L. tatarica, and the fragrant 
L. fragrantissima. Both are widely used in land- 
scaping. 

HONG KONG, a crown colony of Great 
Britain, is an island twenty-nine and a half 
square miles in area, situated off the Chinese 
mainland, ninety miles south of Canton. The 
city of Victoria is located in the northwest 
corner of the island, and the island and town 
together are commonly called Hong Kong, but 
that name properly belongs only to the island. 



Its location at the mouth of the Canton River 
and its fine natural harbors have made Hong 
Kong the chief center of British commerce in 
the Orient. 

Victoria has every appearance of a busy, 
commercial European city. With its sub- 
stantial buildings, wide streets, and magnif- 
icent harbor, it bears slight resemblance to the 
typical Chinese city. One feature, however, 
distinguishes it. A large number of natives 
live in house boats and comprise a “floating 
population” found nowhere else in such num- 
bers. The mountainous character of the site 
has made the city one of terraces, and its ap- 
pearance from the harbor is most picturesque. 
Parks and gardens, with the luxuriant vegeta- 
tion of the tropics, and trees of delicate foliage 
furnish an attractive setting for the residences 
which dot the hillsides. There are schools, 
newspapers, theaters, clubs, hospitals, hotels, a 
library, a museum, and government buildings— 
all the facilities for business and social life. 

In addition to the island, Britain has ob- 
tained by cession a peninsula on the mainland, 
giving the colony a total area of 391 square 
miles. More than half of the population of the 
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The Beautiful Harbor of Hoag Kong, The' observer is looking across the anchorage to the town of Kowloon, 

on the mainland, ■■„ 




FORT STREET, HONOLULU 

Looking north to Pacific Heights. 


island is located in Victoria, and it is divided military forces hold important positions, I he 

into European and Chinese sections. The British originally occupied the island of Iiong 

white inhabitants for the most part have their Kong in 1841, and it was finally abandoned by 

homes in the higher parts of the city, thus China by the terms of a charter dated April 

rendering more endurable the dampness and 1843. Tte population of Victoria proper is 

heat of the tropical summer months. 425,000 native and 16,000 white; entire popu- 

The chief industries are cotton-spinning, lation of the colony, 625,000. 
sugar-refining, gold-beating, furniture-making, HO NITON LACE. See Lace (the Bobbin 

and cigarette-manufacturing (10,000,000 a Process). . . f 

day). The imports and exports are valued at HONOLULU, ho no loo Z00, capital of the 
more than $250,000,000 annually. The princi- Hawaiian Islands, # politically known as the 

pal items of trade are tea, sugar, silk, oil, United States Territory of Hawaii. I he city is 

cotton, ivory, granite, vegetables, and live- situated on a good harbor in the south of the 

stock. 1 island of Oahu (0 ah' 00), 2,089 miles south- 

The colony is administered by a governor, west of San Francisco, From the position of 

assisted by executive and legislative councils, capital of an uncivilized kingdom of brown 

in which the commanders of the naval and people, Honolulu has risen in comparatively 
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few years to great importance as a meeting 
point of commercial routes in the Pacific Ocean, 
and as the most important distant naval station 
of the United States. The opening of the 
Panama Canal greatly added to its commer- 
cial and strategic value. (See chart, with 
article United States, entitled Pacific Areas of 
Control .) 

The harbor of Honolulu, with volcanic peaks 
rising high behind the town, is very picturesque. 
The docks and wharves are modern and excel- 
lently equipped, electric cars are of most mod- 
ern design, and there is a modern railroad depot. 



LOCATION OF HONOLULU 

I'n the larger map the black area indicates the gen- 
eral form of the city. The star in the corner map 
shows the location of the city in the Hawaiian group. 

The business and residence sections for the 
whites are like those of any American city of 
equal size. But the East and the West meet 
in Honolulu; there are numerous native sec- 
tions. Costumes of latest fashion are seen in 
the streets, mingling with the holokus worn by 
the native girls. The holoku is a very ill- 
fitting garment resembling the “Mother Hub- 
bard,” the first costume prescribed for the 
natives by missionaries in the days when dress 
of any kind was considered unnecessary. 
Wooden houses still stand side by side with 
brick and stone buildings six stories in height, 
but there is practically no poverty in the city. 
There are hospitals, a public library, a terri- 
torial university, and two industrial schools— 
one for young people of each sex. 

The chief industries are the manufacture of 
machinery, especially that used in sugar- 
refining; rice-milling, pineapple-canning, and 
shipbuilding. The government buildings are 
large and handsome; the governor of the terri- 
tory occupies the palace of the former Hawaiian 
ruler. For more detailed information relating 
to the surroundings of Honolulu, see Hawaii. 
Population in 1920, 83,327; in 1926, 104,300 
(Federal estimate). 

HONOR, A fundamental principle of an 
upright character is that composite virtue we 
call Honor -* a virtue that implies loyalty and 
courage, ■ truthfulness and 'honesty, trust- 
worthiness .and self-respect, justice, generosity. 


No wonder it has been said that “Honor guards 
the way of life from all offense, suffered or 
done.” 

The man of honor keeps faith, not only with 
others, but with his own best self, recognizing 
what is right and due, and “daring to be true” 
to that ideal, both in word and action. He 
scorns cheating, lying, thievery, bribery — dis- 
honesty in all its disguises. He is scrupulous in 
living up to his promises, whether written or 
oral, so that men say of him that “his word is as 
good as his bond.” He is prompt and direct 
in the discharge of duty. If his work makes 
him a servant of the public — soldier, doctor, 
captain, engineer, switchman, telegraph opera- 
tor — he is faithful in the performance of his 
task, even at the risk of his own life. “The 
post of honor,” says Carlyle, “is the post of 
difficulty, the post of danger — of death, if diffi- 
culty be not overcome”; and the honorable 
man, sooner than desert that post, is ready to 
say, with Addison, “Better to die ten thousand 
deaths than wound my honor.” 

A high conception of honor makes a man 
do more than the careless world expects of 
him. It makes a Walter Scott or a Mark Twain, 
for instance, labor loyally for years to dis- 
charge the claims of creditors when a business 
venture meets with disaster. It enables a man 
to resist the temptation to accumulate money 
by dishonest methods, or secure an advantage 
of any kind through means which conflict with 
his ideas of what is honorable. 

It is a keen sense of honor that makes people 
tell the truth when a falsehood would save them 
from a disagreeable situation; that keeps them 
faithful to their work when there is no one near 
to watch, or when their neglect would never 
be discovered. The honor strong enough to 
withstand a temptation that whispers “No one 
will ever be the wiser,” is an honor which has 
been put to the supreme test. Says a poet ; 

Do what thy manhood bids thee do; 

From none but self expect applause; 

He noblest lives and noblest dies 

Who makes and keeps his self-made laws. 

Cultivating the Sense of Honor. Children 
can be educated to be honorable in all their 
actions, and to consider themselves disgraced 
by anything that is mean or cowardly. They 
should early be taught the lesson that a lie 
dishonors them, that breaking a promise is 
equivalent to lying, that violating a confidence 
is disloyal. 

They should be trained to regard a neglected 
duty as something dishonorable. The first step 
in educating children to fidelity in the per- 
formance of their duties is to hold them 
responsible for certain simple home tasks, mak- 
ing it plain that they are being trusted to 
do the work, and then praising them warmly 
for faithfulness and promptness. Such respon- 
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Outline on Honor 

Motto: 

“Come what will, I will keep my faith 
with friend and foe ” — Lincoln 
Essay on Honor 

(a) The bigness of the term 

(b) Requirements of personal honor 

(c) Official honor and its obligations 

(d) What “national honor” means 

Biography. 

Cicero Thomas Jefferson 

Mark Twain John Bright 

Sir Walter Scott Abraham Lincoln 

Thomas Babington Benjamin Franklin 


Macaulay Jefferson Davis 

William Penn Alexander Macken- 

George Washington zie 

Poems to Memorize: 

Speech of Polonius to Laertes — Shake- 
speare’s Hamlet 

The Lost Leader — Robert Browning 
A Short Sermon — Alice Cary 

Supplementary Reading. 

Regulus — Thomas Dale 

Story of Damon and Pythias 

The Pied Piper of Ilamelm — Browning 

Quotations: 

A hundred years cannot repair a mo- 
ment’s loss of honor. -—Proverb. 

A thread will tie an honest man better 
than a rope will do a rogue. 

— Scottish saying. 

Honor is like an island, rugged and with- 
out shores; we can never reenter it once we 
are on the outside. — Boilicau. 

The air for the wing of the sparrow, 

The nest for the robin and wren; 

But always the path that is narrow 
And straight for the children of men. 

— - Aircit Cary. 

A brave man hazards his life but not his 
conscience. —Proverb. 

Not gold, but only men can make 
A people great and strong; 

Men who, for Truth and Honor's sake, 
Stand fast and suffer wrong. 

— Emerson. 

Be true to your word, your work, and 
your friend. 

Our friends see the best in us, and by 
that very fact call forth the best from us. 

—Black. 

To thine own self be true, 

And it must follow as the night the day, 
Thou canst not then be false to any man. 

— Shakespeare, 

A man dishonored is worse than dead, 
•—Cervantes. 


sibility and confidence, linked with apprecia- 
tion, "are as flattering and stimulating to 
children as to older folks. By following this plan, 
even the boy or girl who is naturally careless 
and undependable can be “ trusted” into a 
lively sense of honor regarding any work that 
is undertaken. It is as George Eliot wrote — 
“Those who trust us educate us.” 

More and more, the “honor system” is being 
put into practice in the general educational 
process. Parents and teachers are coming to 
see that it pays to appeal to the child’s honor — 
that the child responds more quickly to trust 
than to coercion. The boy who is put “on his 
honor” not to cheat in an examination and then 
freed from distasteful policing as he prepares 
his paper; the girl who at home is “bound in 
honor” to speak the truth on ail occasions and 
whose statements are accepted without ques- 
tion; the pupil who is entrusted with school 
or personal property and made to feel the con- 
fidence that is thereby reposed in him- — all 
such are receiving practical, everyday lessons in 
honor. Knowing that they are being implicitly 
trusted, that there is no danger of being found 
out and punished, they are ashamed to do the 
dishonorable things which, under the old plan 
of suspicion and supervision, might not have 
caused them a moment’s hesitation or worry. 
Wise, indeed, is the saying of George Mac- 
Donald, that “to be trusted is a greater com- 
pliment than to be loved.” 

The boy whose early education has laid such 
a foundation in honor is in a fair way to 
develop into the sort of man to whom the 
“graft” that pollutes our business and political 
life stands as a thing unclean; who will neither 
sell his vote, bargain for favor, scant his work, 
nor resort to petty trickery and deceit to gain 
success. lie will set too much store by his 
“honor bright” to be willing to stain it in the 
slime of corrupt methods. See Character 
Training (Duties Owed to Others); Dis- 
honesty in Childhood. 

HONOR, Legion of. See Legion of 
Honor. 

HON OR, Titles of. See Titles of I Ionor. 

HONORIUS. See Byzantine Empire. 

HONSHU, Island of. See Japan (Location 
and Size). 

HOOD, John Bell (1831-1870), an Ameri- 
can soldier, bom in Owingsville, Ky. He was 
graduated from West Point in 1853, then 
served in the United States army until the out- 
break of the War of Secession, when he joined 
the Confederate forces. His bravery in the Vir- 
ginia campaigns during the first years of the war 
secured rapid promotion. He commanded a di- 
vision of Lee’s army at Antietam and at Gettys- 
burg, and led a brigade under General Bragg at 
Chickamauga, where he lost a leg. Afterward 
he became lieutenant general and served in the 
Atlanta campaign under General Johnston, 



HOOD 


3223 


HOOKWORM 


whom he succeeded in command of the army 
opposing General Sherman in Georgia. Aban- 
doning the defensive policy of his predecessor, 
he vigorously attacked Sherman, was repulsed 
with severe losses, and compelled to retire from 
Atlanta. He was again defeated at Franklin, 
Tenn., but moved on to Nashville, where, on 
December 16, 1864, he was routed by General 
Thomas. At his own request, he was then 
relieved of his command. At the close of the 
war, he became a commission merchant in New 
Orleans. See War of Secession. 

HOOD, Mount, an extinct volcano in the 
Cascade Range in the northern part of Oregon, 
and about thirty miles south of the Columbia 
River. It rises to a height of 11,225 feet, and 
has many glaciers on its slopes and some high 
precipices. It has not been active within the 
memory of man. A magnificent view of the 
surrounding country is obtained from the sum- 
mit, which is easily reached by good climbers. 

HOOD, Robin. See Robin Hood. 

HOOD, Thomas (1799-1845), an English 
poet and humorist, whose best-known poems, 
Song of the Shirt and The Bridge of Sighs , are 
among the most per- 
fect expressions of 
love and pity for suf- 
fering humanity that 
can be found in Eng- 
lish literature. Hood 
began his literary 
career by writing ar- 
ticles for a local 
paper and a magazine 
in Dundee, and in 
1821 became as- 
sistant editor of the 
London Magazine , 
on the staff of which 
were also Charles 
Lamb, William Haz- 
litt, and Thomas I)e 
Quincey. Nine years 
later, he began the 
publication of the Comic Annual , for which 
he wrote some of his most humorous pro- 
ductions. This was succeeded, in 1838, by a 
monthly periodical called Hood's Own . 

In his fondness for punning, Hood sometimes 
went to extremes, but when he is at his best 
his writings show an admirable blending of 
humor and pathos. Shortly before his death 
he established Hood's Magazine. It was in his 
last illness that he wrote his imperishable 
Bridge of Sighs and Song of the Shirt. 

Other Works. Among other writings are the re- 
markable poem Dream of Eugene, Aram; Tylney Hall , 
a novel; National Tales , a collection of short stories; 
and W hints and Oddities , 

HOO 0 HLY RIVER. See Hotli River. 
HOOKAH. See Pipe. 


HOOKER, Joseph (1814-1879), an American 
soldier popularly known as Fighting Joe, on 
account of his daring and his soldierly quali- 
ties. After graduation from West Point, in 
1837, he joined the artillery and served in 
Florida and on the Maine frontier from 1837 
to 1840. During the Mexican War, he was 
successively advanced to the rank of captain, 
major, and lieutenant 
colonel. In 1853 he 
retired from the army 
and devoted his at- 
tention to civil en- 
gineering. 

When the War of 
Secession began, 

Plooker was ap- 
pointed brigadier 
general of volunteers, 
and major general in 
the following spring. 

During the Peninsula 
Campaign, at South 
Mountain and at 
Antietam, he fought 
with distinction, and 
in 1863 was placed in 
command of the Army of the Potomac. At 
Chancellorsville, May 2 to 4, 1863, he met with 
a crushing defeat which critics say was entirely 
due to his inability to make quick decisions, 
lie was succeeded in command by General 
Meade, but he later distinguished himself in the 
“Battle above the Clouds” (Lookout Moun- 
tain), while fighting under Rosecrans. In 
recognition of Hooker’s services in that struggle, 
he received the rank of major general in the 
regular army. Joining Sherman, he distin- 
guished himself in the attack on Atlanta; this 
was his last military service. See War of 
Secession. 

HOOKER, Mount, one of the highest eleva- 
tions of the Rocky Mountain range in Canada, 
on the boundary between the provinces of 
Alberta and British Columbia. Mount Hooker, 
together with a near-by peak, Mount Brown, 
was first reported by David Douglass, an Eng- 
lish botanist, when he traveled through that 
country in 1826. Hooker was named for two 
mountain- climbing scientists of the party. The 
mountain rises to a height of 10,505 feet, but 
at one time, before accurate measurements 
were taken, it was supposed to be over 15,000 
feet high. The mountains in its vicinity in 
British Columbia contain gold, lead, copper) ’ 
silver, and coal. 

HOOKWORM, an animal parasite that 
enters the human body through the skin, and 
attaches itself by minute hooks to the mucous ' 
membrane of the small intestine. The various 
mental and physical ills caused by Ihis para- 
site constitute the symptoms of hookworm 
disease . Eggs produced by female worms in 
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the intestine pass out of the body in the feces. 
Under suitable conditions of heat and mois- 
ture, the larvae hatch in enormous numbers, 
and infest the soil in regions of backward 
sanitation, where human discharges are de- 
posited on the ground. The larvae, having 
become encysted, penetrate the skin of the 
feet and legs of persons walking barefooted in 
such localities, and the majority of cases are 
acquired in this manner. However, water, 
food, clothing, or any other article polluted 
by human discharges may be a source of in- 
festation. In Europe, especially, miners, 
brick and tile workers, and others whose labor 
requires skin contact are prone to this disease. 
The trouble is common in tropical and sub- 
tropical countries all over the world, and in the 
mines of colder countries. Its prevalence in 
the Southern United States was at one time 
so serious as to engage the attention of the 
United States Health Service. As many as 
2,000,000 cases of hookworm disease existed 
at one time, but vigorous measures have 
lessened the number. 

Transmission. Rarely, the larvae enter the 
body by way of the mouth through eating and 
drinking of polluted substances; in the great 
majority of cases, they enter through the skin. 
Finding entrance into the lymph vessels, they 
travel through these to the veins, by which 
they reach the right side of the heart. From 
there they travel to the air spaces in the lungs, 
are carried to the mouth through the bronchi, 
trachea, and larynx, and are swallowed. 
When mature, the parasites attach themselves 
to the wall of the small intestine and begin 
sucking blood. The period from entrance 
to maturity is four to six or ten weeks. 

Symptoms. There is an eruption of the feet 
which goes by such names as ground itch, dew 
poison , and toe itch . The more important 
symptoms are those which are the constitu- 
tional effects of the worm and its poison. 
Whenever there are large numbers of these 
worms in the intestine, an anaemia develops, 
and it may become profound. The child (for 
children are more affected than adults) becomes 
pale and pasty. His abdomen is large. He 
may have puffs under Ms eyes, and, in an 
extreme case, dropsy in his legs. He becomes 
lazy, indifferent, and dull. He is weak, easily 
tired, and without endurance. 

Cure and Prevention. Thymol was a stand- 
ard remedy for hookworm disease before the 
World War, and oil of chenopodium was used 
when the war made the former medicine scarce 
and expensive. Both drugs have to be given 
repeatedly and are extremely disagreeable to 
take. About 1921 Dr. Maurice C* Hall, of the 
United States .Bureau of Animal Industry, 
introduced a new remedy—carbon tetrachlo- 
ride, One dose, administered properly fay a 
physician, rids the system if the intestinal 


tract is cleaned out first by a laxative. The 
medicine has little taste or odor, is inexpen- 
sive, and its use is uniformly successful. Proper 
sanitary measures, especially the sanitary dis- 
posal of human feces, will rid any community of 
hookworm disease. In localities where the 
standards are low and disease prevails, people 
should not go about barefooted, and water 
for drinking and household purposes should be 
boiled. Miners and other workers exposed to 
hookworm infestation should observe sani- 
tary rules and be careful to wear shoes. 
In the Southern states, in part as the result of 
control measures, hookworm disease has be- 
come comparatively unimportant except in 
those regions where the soil is sandy. See 
Zoology (How Zoology Affects Human Wel- 
fare); Parasitic Diseases. w.a.e. 

HOOPOE, hoo' poo , the name applied to 
certain unusual birds widely distributed 
throughout the warmer parts of Europe, Asia, 
and Africa. The 
name refers to 
their character- 
istic cry. The 
best-known spe- 
cies is the com- 
mon hoopoe of 
Europe, which 
is about twelve 
inches long. It 
has a slender, 
sharp bill and a 
crest formed of 
two parallel 
rows of feathers 
which it can 
erect at will. Its 
general color is 
buff, with black and white markings on wings 
and tail. The hoopoe feeds on insects, and 
makes its nest in a hole in a tree or wall; 
its eggs are white. The hoopoes belong to 
the same order as the hornbills (see Horn- 
bill). D * L - 

Scientific Name. Hoopoes belong to the family 
Upupidae . The common hoopoe is Upupa cpops . 

HOOSAC MOUNTAINS. See Green 
Mountains. 

HOOSAC TUNNEL, the first important 
tunnel constructed in America, is more than 
four miles in length. It pierces the Hoosac 
Range in Massachusetts, and extends to North 
Adams. Active tunneling was commenced in 
1855, and was completed in 1873. The tunnel 
contains two tracks, and is twenty-four feet 
wide and twenty-two feet eight inches in 
height. Work was commenced at the same 
time at both ends, and also from a shaft sunk 
to a depth of 1,028 feet, in the center. This 
shaft is now used for ventilation, and affords 
a good supply of fresh air, The boring of the 
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tunnel was a difficult undertaking, as the rock first time in America, for tunnel construction, 
penetrated was chiefly schist. In the process, HO OSIER, hoo zhur , STATE, a popular 
air drills and nitroglycerine were used for the name for Indiana (which see). 



DOVER, Herbert Clark (1874- 
), the first Quaker and the first mining 
engineer to be chosen President of the United 
States. Until 1914 Hoover was practically un- 
known outside of engineering circles. He did 
not reach the Presidency through successive 
steps in political office, as has been the rule, 
with few notable exceptions. He won the confi- 
dence of the people, not only at home but 
throughout the world, by unremitting service 
to humanity in Europe through nearly three 
years of the World War; when the United 
States entered the war, he was called home to 
assume charge of a vast program of food con- 
servation, in order that the American army in 


in Pennsylvania to Margaret Fonts about 1740. 
Died in early part of nineteenth century. 

Andrew Hoover, Jr., born in 1751 in North Caro- 
lina. Married a daughter of Rudolph Waymire. 
Died in White Water (Richmond), Ind. (date miss- 
ing)- 

John Hoover, born in North Carolina. Married 
in that state to Sarah Burket. Died at West Milton, 
O. (date missing). 

Jesse Hoover, born 1790, on Huwarrie River, 
North Carolina. Married in 1819 to Rebecca 
Yount, at West Milton, O. Removed to Iowa in 1854. 
Died November, 1856, at West Branch, la. 

Eli Hoover, born at Miami City, 0 ., October 6, 
1820. First married to Mary Davis, and after her 
death, on March 3, 1852, married to Hannah Leonard. 
Eli Hoover died July 24, 1892, at Hubbard, la. 


France might be fed and that non-combatants (Herbert Hoover’s grandmother was Mary Davis.) 


in the warring nations of Europe might be 
kept from starvation [see World War (Citizen 
Soldiers at Home)]. 

Then, as Secretary of Commerce in the 
Cabinets of two Presidents, he demonstrated 
extraordinary capacity in an executive depart- 
ment of the government. This was the only 
political office he ever held previous to his 
inauguration as thirty-first President of the 
United States. 


Jesse Clark Hoover, born September, 1847, m 
Miami County, Ohio. Married to Hulda Randall 
Minthorn. Died December, 1880, at West Branch, 
la. 

Herbert C. Hoover, born August 10, 1874 , at West 
Branch, la. Married in i8gg to Lou Henry, daughter 
of an Iowa banker, at Monterey, Calif. 

A small frame house which stands to-day 
in West Branch, a farm of a few acres, and a 
name that was associated with respectability 


His Early Life. Herbert Hoover was born 
in the small village of West Branch, la., on 
August 10, 1874, of Quaker parentage. He 
was the seventh of the Hoover line which de- 
scended from Andrew Hoover, who emigrated 
from Germany with his parents in 1730. Thus, 
for two hundred years, the Hoovers have been a 
part of American life. 

The record of the family in America with 
respect to President Hoover is as follows : 

Andrew Hoover, bom in Germany; emigrated in 
his youth to the English colonies in America. Married 


were all that Jesse Hoover left to his sons. 
Herbert was six years of age when his father 
died; his mother died when he was ten. The 
very small estate was sold, and the proceeds 
were placed in trust for him and his brother. 
(The latter, Theodore Jesse, is now dean of 
engineering at Stanford University.) As long 
as he was entirely a dependent, he made Ms 
home alternately with two of his father's 
brothers, in West Branch and in Oklahoma. 

When he was thirteen, he undertook a great 
adventure— a trip to Oregon, to live with 
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another uncle, a Dr. John Minthorn, also a 
Quaker, and a brother of Herbert’s mother. 
Here the boy invested what remained of his 
part of the Iowa property ($60) in a business- 
college course, then found employment in a 
real-estate office. When Lelancl Stanford 
Junior University was organized, he was one 
of the first students to matriculate. This 
country boy was then seventeen years old — a 
chubby, pink-faced lad who stood in awe of 
new surroundings. He went to Stanford to 
learn engineering, and was graduated in 1895. 

When he left the university, practically 
penniless, he sought work along the line of his 
profession, To get practical experience, he 
learned in a California mine that pushing a 
wheelbarrow is arduous work; this was his 
earliest task as an engineer. Having absorbed 
all he could of knowledge at that mine, he allied 
himself with a leading San Francisco engineer; 
he desired a position in which his technical 
knowledge could be used, but was obliged to 
start as a clerk. He was soon promoted to 
engineering tasks. 

Begins a Notable Career. In 1897 his 
employer sent him on a mission to investigate a 
mining enterprise in Western Australia, for 
London owners. In less than a year he became 
manager of the property 1 on the other side of 
the world, after severing his San Francisco con- 


nection; he was thus embarked on an engineer- 
ing career which was destined to lead him into 
many countries. What were probably his 
most dreadful experiences were encountered in 
Australia. For eighteen months he worked in 
a semi-arid region, with temperatures above 
ioo° continuously for months, and where all 
water was surface water, and it was scarce. 

There was a prospect of assured future 
success when this mining engineer received an 
offer to go to China as chief engineer of the 
Chinese Imperial Bureau of Mines. He 
promptly accepted the post, but did not de- 
sire to go alone. Back in California, he had 
left a young woman who had been a fellow 
student at Stanford University; her interest in 
geology was as intense as his own, and they 
found that they shared in common practically 
every other interest. He cabled her the news 
of the oiler from China and asked if she would 
go with him. When her answer reached him, 
he sailed for home, in January, 1899, an( l was 
married. 

Miss Lou Henry lived in Monterey, Calif., 
where her father was a banker. The Henry' 
family were Episcopalians; Hoover was a 
Quaker. But in Monterey at that time there 
was no established Protestant church. It was 
an old Spanish mission town, and Uie Fran- 
ciscan Order of the Roman Catholic Church 
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had alone administered to the spiritual needs 
of the incoming settlers of Protestant faith. 
The ceremony which united Hoover and Miss 
Henry in marriage was performed by the local 
Catholic priest, who held from his Church a 
permanent dispensation for the marriage of 
non-Catholics. Thus were sectarian lines 
overridden. Mrs. Hoover later joined her 
husband’s Quaker communion. 

The World His Field. In China the Hoovers 
were thrust into an unexpected danger, the 
Boxer Rebellion, and it was in connection with 
that uprising that the engineer acquired his 
first experience as a food administrator. When 
white people fled to the foreign concession in 
Tientsin for safety, and were there held in a 
state of siege, it fell to the lot of Hoover to 
use his influence with the government to se- 
cure for the besieged the necessities of life; 
it was a task fraught with difficulty and danger. 
Mrs. Hoover, keenly alive to the peril that 
threatened, found herself one of the few women 
leaders who strove to maintain a high morale 
under distressing conditions. 

As soon as the Boxer rising had been put 
down, the Hoovers returned to California by 
way of London. They were at home only a 
few months, then went back to China, where 
Mr. Hoover was employed in modernizing the 
operations of a coal mine. In 1903 he joined a 
firm of mining engineers in London, and be- 
came its head. For the next eleven years he was 
immersed in the duties of his profession. He 
was again in Australia, on mining business, 
and in developing a new zinc industry. Then 
he was engaged on contracts which carried 
him, in turn, to China again, to Nicaragua, 
California, Mexico, Alaska, South Africa, 
Belgium, and Borneo. Besides, he constructed 
railways and smelters in Burma, and there 
built barges to handle rough ore. In Russia he 
reclaimed a vast estate as large as the states of 
Illinois, Indiana, and Ohio, where, through bad 
management of great natural resources, the 
population had become impoverished and de- 
moralized. 

One Career Ended; Another Begun. Then 
came the year 1914. Hoover was back in 
California, where, in San Francisco, he had 
established his own organization. Here he 
hoped to live for the remainder of his life; 
subordinates could be sen' on missions. But 
another call, not associated with his profession, 
came to him. Because of his European con- 
nections, he was chosen by the directors of the 
Panama-Pacific Exposition to go to London and 
solicit the cooperation of European govern- 
ments in the great fair planned to be held in 
San Francisco in 1915. 

Then came the early days of the World War. 
His mission ended abruptly, for Europe was 
confronted with matters more vital than ex- 
positions. The Hoovers planned to leave for 


home in August; their steamship bookings had 
been secured, but they found themselves in 
the position of some 200,000 other Americans 
in Europe The swiftly moving war caused the 
cancellation of bookings, letters o credit, 
and every other device needed by the sorely 
tried Americans. It was Hoover who, in 
answer to the appeal of the ambassador of the 
United States in London, was successful in 
getting most of the stranded Americans home. 
He was able to arrange loans where they were 
needed, and to secure steamship accommoda- 
tions. 

The Belgian people were in direst straits. 
Their country was largely in the hands of 
the invaders, their government had fled to 
the Channel coast, and more than 7,000,000 
faced starvation. At the instance of Walter H. 
Page, United States ambassador to Great 
Britain, Hoover was literally drafted to secure 
food for them. For two days he hesitated to 
accept the task, he would have to abandon 
his profession at the height of his career, 
sacrifice further opportunity to amass wealth, 
and possibly fail in the humanitarian endeavor. 
But he accepted, and from October, 1914, to 
April, 1917, when the United States entered 
the war, Hoover was in and out of Belgium, 
Great Britain, France, and his own country, 
passing through the German U-boat blockade 
sixty times on the Atlantic Ocean and the 
North Sea, and giving his time entirely to 
the acquisition and distribution of food. 

Honored in Belgium. When the war ended 
and the Belgian government had returned to 
Brussels, King Albert in a formal ceremony 
thanked the allied nations for the service they 
had performed in behalf of his stricken country. 
In the throne room he sat with the royal 
family. Before him at his left stood the power- 
ful men who had guided the allied powers — 
Clemenceau of France, Lloyd George of Great 
Britain, Orlando of Italy, and Wilson of the 
United States. An eyewitness described a part 
of the ceremonies: 

Albert thanked each nation in turn. When he 
addressed President Wilson, he concluded his remarks 
with these words; 

“And the greatest gift of America to the cause of 
world peace was Herbert Hoover.’’ 

Wilson bowed his acknowledgment of the compli- 
ment, although at that time lie and Hoover were not 
on the best of terms. The king paused, and peered 
the more closely at the little group of Americans 
with Wilson. 

“But/’ said Albert, “where is Mr, Hoover?” 

There was a commotion in the group that included 
the household. Hoover, reel-faced, unable to fmd a 
place to put his hands, was pushed to the front. 

“As usual," the king smiled, “hiding from thanks.” 

Recognition of the food administrator who 
had saved millions of lives took on a more 
public aspect. He was made “Honorary 
Citizen and Friend of the Belgian Nation” 
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THE CALIFORNIA HOME OF THE HOOVER FAMILY 

It overlooks the campus of Stanford University. The three terraces command views of the campanile of the 
University of California and the clustered lights of several towns at night. The building was designed by 

Mrs, Hoover. 


by proclamation of the government, and 
“accorded a place of honor in the Belgian 
family, over which he has been the agent of 
Providence.” 

During the long period of administration of 
Belgian relief, the total expenditure of a billion 
dollars was so efficiently and honestly accounted 
for that there was established a record of 
public relief that probably will never be equaled. 
Hoover was obliged to raise most of the money 
himself; he had to secure the cooperation of 
enemy nations when war hatreds were at their 
height; he had to have ships when they were 
at a premium; but he accomplished the tre- 
mendous task and won the world’s admiration. 

Called to Home Fields. In 19x7 Hoover was 
detached from the foreign field and ordered to 
service in Washington, lie was appointed to 
administer the United, States Food Administra- 
tion Bureau, and was given wide powers. In 
order to feed a large part of Europe, it was 
found necessary to conserve food— to limit 
home consumption of certain staple products. 
“Meatless days’* were instituted; flour was 
conserved; sugar consumption was greatly 
reduced. There were few people so unpatriotic 
as to protest against curtailment of supplies 
for their dinner tables; the term “Hooverising’’ 


was applied to the reasonable sacrifices that 
were necessary. 

In 19 19 Hoover was sent back to Europe to 
feed hungry millions in allied and former 
enemy countries. This work carried him into 
France, Belgium, Germany, Austria, Hungary, 
and Boland. In view of the religious phase of 
the political campaign from which he emerged 
as President-Elect, it is interesting to note that 
the Pope in Rome possesses a certain photo- 
graph which it is known he values highly. In 
it are shown three persons who worked to- 
gether for the relief of the hungry population 
around Warsaw; one of them is Cardinal Ratti, 
who is now Pope, and standing next to him is 
Herbert Hoover. 

Enters the Harding Cabinet In 1921; 
President Harding selected Hoover to be Sec- 
retary of Commerce, because of his record of 
accomplishment and his intimate knowledge 
of the world’s business trends. Hoover 
friends feared that by his acceptance of the post 
he had taken a step backward in his career, 
for in the light of accomplishment, the De- 
partment of Commerce was not particularly 
well regarded. Hoover was retained in the 
post by President Coolulge, and during the 
nearly seven and a half years of his incumbency, 
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it became one of the most important of the 
executive departments of the government. 
The year before the date of the national con- 
vention which named him for the Presidency, 
he gave effective service in the South during 
the very disastrous floods along the Mississippi 
River; Southern people welcomed him as a 
representative of the government who possessed 
engineering knowledge which could be applied 
to prevent future like disasters. 

Candidate for President. In 1920, while the 
world was yet applauding the work of Hoover 
in the World War, a few of his friends put his 



The states shown in light shade cast their electoral 
votes for Herbert Hoover. The black areas repre- 
sent the states whose vote was given to Alfred E. 

Smith. 

name before the Republican national conven- 
tion as a candidate for the Presidential nomina- 
tion. The effort caused scarcely a ripple on 
the surface of the convention’s affairs. In 1924 
no effort was made in his behalf, for the nomina- 
tion was conceded to President Coolidge. 

The silence of Coolidge as to his wishes in 
connection with the nomination in 1928 dis- 
couraged all other potential candidacies. 
Coolidge had said, C T do not choose to run for 
President in 1928,” but, nevertheless, there 
appeared to be strong sentiment in his favor. 
When, early in the convention year, it became 
evident that Coolidge had put himself definitely 
out of the race, other candidates sought sup- 
port. Among the leaders were former Governor 
Frank 0 . Lowden of Illinois, Secretary Hoover, 
Senator Charles Curtis of Kansas, and Senator 
James Watson of Indiana. 

Before the meeting of the national conven- 
tion of the party at Kansas City, the nomina- 
tion of Hoover was assured; many state 
primaries had caused the state delegates to be 
pledged to him, and a sufficient number of 
unpledged delegates were known to be favor- 
able to him to give him nearly a unanimous 
convention vote. Senator Curtis, one of the 
aspirants for first place on the ticket, was 
nominated for Vice-President, 

The Election of 1928, Hoover was con- 
fronted by amopponent of outstanding personal 


popularity. Alfred E. Smith of New York had 
repeatedly been elected to office in his state; 
when he was nominated by the Democrats for the 
Presidency, he was completing his fourth term 
as governor, and his administrations had been 
highly creditable. However, in the national 
field he failed to hold the support of a united 
party, with the result that Hoover was chosen 
by an electoral vote that was more nearly 
unanimous than at any other Presidential 
contest since 1820, when, during the “era of 
good feeling,” James Monroe received all but 
one of the votes of the Electoral College. 

[George Washington received the unanimous vote 
of the Electoral College. James Monroe would have 
been given the same unique distinction had not one 
member voted against him because, in his opinion, 
no other man should receive the same honor that had 
been accorded to the “Father of his Country.” The 
single dissenting vote was cast for John Quincy 
Adams.] 

The Hoover popular majority was 6,356,849 
votes; his total vote in the Fiectoral College 
was 444, contributed by forty states. Governor 
Smith won in only eight states, whose strength 
totaled eighty-seven electoral votes. 

[Never before in the nation’s history had so many 
votes been cast in a 1 * residential election In 1920 
the total vote was 26,742,313, Harding’s plurality 
was 7,004,847. In 1924 the total vote was 20,022,261; 
Coolidge’s plurality was 7,330,41 7. The total vote in 
XQ2& was about 37,000,000, and while Governor 
Smith lost overwhelmingly in the Electoral College, 
he polled a greater vote than any other Democrat 
ever received. His vote was 13,042,366, and Hoover’s, 
21,409,215. The vote of the minor parties was incon- 
sequential ] 

In this election, for the first time since the 
War of Secession and reconstruction days, 
the traditional “Solid South” was broken. Of 
the states included in this group, which had with- 
out exception given their electoral vote to the 
Democratic party for more than sixty years, 
Virginia, North Carolina, Florida, and Texas 
chose Republican electors. Tennessee, Ken- 
tucky, and Maryland also voted Republican, 
but each had done so in at least one previous 
contest. 

In seeking reasons for the size of the vote in 
Hoover’s favor, cross currents of circumstances 
appear. Some of these never showed in the 
careers of other public men who have reached 
the Executive Mansion in Washington. In- 
deed, a number of experiences which have been 
considered essential to the qualifications of a 
President were absent in the career of Hoover, 
and many politically wise men emphasized 
the lack of them as arguments against the 
validity of his claims to public support; 

(1) For many years he wan absent from the United 
States, returning only for brief periods; he was out 
of touch with American thought, atul understood 
other nations better than he knew im own country. 
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Such opinions were advanced to discourage whatever 
political ambitions he may have entertained. 

(2) Hoover’s allegiance to the Republican party 
was questioned by many politicians; it was charged 
that he was as much a Democrat as a Republican. 
Indeed, in 1920, he received support, unknown to 
himself, for the Democratic Presidential nomination 
from the state convention of Michigan Democrats; 
they did not know his political affiliations, but 
favored him because of his public record. 

(3) Hoover never voted until rgoo, when, during 
one of his rare periods at home, he participated in a 
state election in California. He did not vote at a 
Presidential election until 1920. 

(4) He had never held a public office through 
election, and it was charged, therefore, that he 
lacked the broad knowledge which a man gains 
through successive steps upward on the political 
ladder. 

On the other hand, it is probable that, from 
the year 1914, only two other Americans were 
as well known to their fellow-citizens, and there 
is reason to believe that neither of the others 
enjoyed greater esteem than was freely given 
to Hoover, the great humanitarian of the war 
period. Woodrow Wilson, President of the 
United States, and John J. Pershing, general 
of the army of the republic and commander in 
chief of nearly 2,000,000 American soldiers 
in France, were officials invested with vast 
powers. Herbert Hoover, a part of the time 
without official status, became a world character 
within a period of a few weeks; before the World 
War was fairly started, his name was as well 
known as that of any man clothed with 
executive or military power. The very success 
of Hoover in the trying early months of war 
proved somewhat of a handicap to him later; 
lie accomplished such gigantic tasks, during 
which no failures to reach his objectives were 
recorded, that he came to be looked upon as a 
superman. This popular conception was dis- 
pleasing to him; he declared that the things he 
undertook to do were accomplished only by 
determination to see them through to the end. 

[His foreign service is described in more detail 
earlier in this article.] 

Certain issues which were injected into the 
campaign had never before been sharply 
drawn in a political contest. When Governor 
Alfred E. Smith, a Roman Catholic, was nomi- 
nated for President by the Democratic party, 
the ages-old issue of religion was precipitated 
seriously for the first time into American 
politics. 

[John C, Fremont, nominated for President in 
1856, was a Catholic layman, but his candidacy was 
not important, and the religious question was not 
stressed. At a later day, a Socialist nominee for 
President was a member of the same Church.] 

Another issue was given prominence in the 
campaign of 1928 That of prohibition. In 
the Democratic and Republican party plat- 


forms were declarations favoring the execution 
of the prohibition laws — upholding the Eight- 
eenth Amendment to the Constitution and 
enforcing the Volstead Act. Before the 
Democratic convention adjourned, Governor 
Smith sent a telegram to its chairman in which 
he stated that he would make a public appeal 
for support in an effort to liberalize the pro- 
hibition statute. In a moment, therefore, the 
aspect of the campaign was changed, and 
though it was evident that neither candidate, 
after election, would have the power personally 
to alter constitutional or statutory conditions, 
the question was kept to the fore throughout 
the campaign. Both sides assumed that the 
nation-wide debate would have value in de- 
termining future political policies. 

A third great question, stressed vigorously 
by both parties, was that of relief for the agri- 
cultural community, which had failed to 
recover from the long period of deflation fol- 
lowing the World War. The two parties were 
opposed only as to the methods to be employed 
to bring a return of prosperity to the farmers. 

A notable feature of the campaign was the 
remarkable use of radio in reaching unknown 
millions of voters several times each week, 
through a network of radio stations reaching 
to every part of the country. The voices of the 
two Presidential candidates were heard over 
hook-ups embracing more than sixty broad- 
casting stations. 

In the election, party lines disappeared to a 
greater degree than ever before. Democrats who 
were anti- Catholic or were favorable to pro- 
hibition deserted their party and supported 
Hoover; many Republicans who were Catholics 
or who were sympathetic toward efforts to 
change the prohibition law became Democrats 
in the field of national politics, and supported 
Governor Smith. Up to the time of closing the 
polls on election day, these two issues made the 
outcome uncertain in the public mind; their 
very presence in the campaign was deplored by 
millions of voters, but they had been presented 
so vigorously that they could not be ignored. 

Manifold Activities. When Hoover resigned 
the position of Secretary of Commerce in June, 
1928, following his nomination, for the Presi- 
dency, he did not retire from other public 
enterprises with which he had been associated. 
These indicate the universality of his interests: 

President American Child Health Association, 

Chairman American Relief Association Children’s 
Fund. 

Chairman of relief committee, Belgian Educational 
Foundation. 

Trustee Carnegie Institution. 

Trustee Stanford University. 

Chairman Saint Lawrence Waterway Commission, 

Member of central committee, American Rftd 
Cross, 

Member advisory board, Hoover War Library and 
Food Research Institute. 


20 $ 
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Outline and Questions on 
Herbert C. Hoover 

I. Early Life 

(1) Birth and parentage 

(2) Education 

(3) Choice of career as mining engineer 

II. Professional Career 

(1) In English mining enterprise in Aus- 

tralia 

(2) As chief engineer of Chinese Imperial 

Bureau of Mines 
(a) Boxer Rebellion 

(3) Member of firm of mining engineers in 

London 

(a) Engineering activities in many 
countries 

(4) Return to San Francisco 

(a) Sent to England by directors of 
Panama- Pacific Exposition 

III. War Work 

(1) Assistance to Americans stranded in 

Europe 

(2) Relief work in Belgium 

(a) Task involved 

(b) Honored by King Albert 

(3) United States food administrator 

(4) European post-war relief work 

IV. Public Career in America 

(1) Secretary of Commerce 

(2) Election of 1028 

(a) Overwhelming electoral vote 

(b) Campaign Issues 

(3) Manifold Activities 

(4) South American journey 

(5) Inauguration as President 


Questions 

What is there exceptional about Hoo- 
ver’s training for the Presidency? 

I low did he begin his engineering career? 

What was Hoover’s first experience as a 
food administrator?, 

Had there been no World War, what, in 
all probability, would have been his 
career? 

How did Belgium recognize his services 
to that country? 

What was Ihero remarkable about his 
management, of the Department of Com- 
merce? 

Why was Hoover’s election ho over 
whelming in respect to (he Electoral 
College? 

Whut were the main issues in the ram 
patgn of roiH? 

What was uwimpllriietl in the early 
part of Hoover’s administration? 


Chairman Better Homes in America. 

Honorary president Izaak Walton League of 
America. 

Other posts which he has held at various 
times emphasize additionally his worth to his 
country and to the world: 

President American Institute of Mining Engineers. 

President American Engineering Council. 

Chairman American Relief Administration. 

Chairman Commission for Relief in Belgium. 

United States Food Administrator 

Member War Council. 

Chairman United States Food Administration 
Grain Corporation. 

Chairman United States Sugar Equalization 
Board. 

Chairman Allied Food Council. 

Chairman American Relief Administration in 
Germany, Poland, Russia, Lithuania, Esthonia, 
Finland, Serbia, Czechoslovakia, Armenia, Rumania, 
Austria, Hungary, Latvia. 

Member Supreme Economic Council. 

Chairman European Food Control. 

Chairman European Coal Council. 

Vice-Chairman Second Labor Conference. 

Chairman European Relief Council. 

Member advisory board, Washington Arms Con- 
ference 

Member World War Debt Commission. 

Chairman Colorado River Commission 

President International Radio Conference, 

President National Conference on Street and 
Highway Safety. 

Chairman National Committee on Wood Utiliza- 
tion. 

Chairman National Radio Conference. 

Tt is said that the burdens entailed through 
such cooperation in affairs have not rested 
heavily upon him. lie caused facts to be 
assembled; his decisions were quickly made; 
he then placed responsibility upon others, 
lie preaches standardization, and at the same 
time believes in developing individuality. 

South American Journey. The President- 
Elect could truly be called a citizen of the world, 
except for his lack of first-hand acquaintance 
with South America. In November, two weeks 
after the election, he began a trip to the various 
countries of that continent, aboard the battle- 
ship Maryland. Everywhere he went he was 
greeted with the Presidential salute of twenty- 
one guns, as though he were already the official 
head of the American republic. 

Idle trip was undertaken to draw closer 
together in friendship and trade the countries 
of the southern continent and the nation that 
South Americans have called, not always with 
kindly meaning, the “Colossus of the North.” 
The western coasts of Central and South Amer- 
ica ^were visited, until the party readied the 
capital of Chile, Then, by train, Hoover was 
carried across the Ancles Mountains to Argen- 
tina, where at Buenos Aires he was met by 
the battleship Utah for the journey up the 
east coast* It was planned to end the journey 




HOOVER 


3^35 


HOPKINS 


at Havana, Cuba, but be was obliged to return 
to Washington to assume charge of work pre- 
liminary to his inauguration. 

Hoover’s Administration. The inauguration 
of President Hoover and Vice-President Curtis, 
on March 4, 1929, was broadcast the country 
over, by means of an elaborate radio hook-up. 
The inaugural address of the President evoked 
widespread interest, for it foreshadowed the 
policies of the new administration on such 
vital points as prohibition and farm relief. 
The President emphasized the need of better 
law enforcement, not only in respect to pro- 
hibition, but in regard to all laws, and urged 
respect of the law upon all citizens. Early in 
his administration, he appointed a commission 
of ten to study the whole question of observance 
and enforcement, and to investigate the meth- 
ods of administering justice prevalent in the 
country. George W. Wickersham of New 
York was made head of the commission. The 
enforcement of the prohibition laws was re- 
moved from control of the Treasury Depart- 
ment, and placed under that of the Depart- 
ment of Justice. Another commission, com- 
posed of army and civilian engineers, was 
appointed to survey the possibilities of a canal 
across Nicaragua. 

A special session of the Seventy-first Con- 
gress convened on April 15, and accomplished 
the enactment of a farm-relief bill along the 
lines approved by the President. The bill 
provided for a board composed of the Secre- 
tary of Agriculture, and eight members ap- 
pointed by the President, at salaries of $12,000. 
A revolving fund 'of $500,000,000 was put at 
their disposal, and they were given broad 
powers to deal with the problems of crop 
surplus (for further information, see Market- 
ing Act, Agricultural). This session of 
Congress also enacted a new tariff law pro- 
viding for substantial increases in the rates 
on a number of industrial and agricultural 
products. Another law passed by this Con- 
gress provided for a reapportionment of mem- 
bership in the House of Representatives, and 
for the T030 census enumeration. 

President Hoover retained two members of 
the Coolidge administration in his Cabinet — 
Andrew Mellon, Secretary of the Treasury, 
and James J. Davis, head of the Department 
of Labor. Notable among other appointments 
was that of Secretary of State. This post was 
offered to Henry L. Stimson, formerly governor 
of New York, Secretary of War under Roose- 
velt, and governor-general of the Philippines. 
The successful completion of the labors of the 
German reparations commission, headed by 
Owen D, Young, was gratifying to the Presi- 
dent. The new agreement, superseding the 
Dawes Plan, was reached at about the same 
time that Charles 0 , Dawes took up his duties 
in London, as American ambassador. * 


Lou Henry Hoover (1S73- ), daughter of the 

late Charles D. Henry of California, married Her- 
bert Hoover in Monterey in 1899. From the day 
when she first met him, in the geological laboratory 
of Stanford University, she identified herself with 
his interests, and after their marriage, she accom- 
panied him in all his travels — to China, Borneo, 
Russia, the Malay Peninsula, England, and South 
America. In 1910, while they were living in London, 
she discovered in the British Museum a copy of 
Agri cola’s De Re Metallica , a rare Latin treatise on 
metallurgy. For their own amusement, Mr and 
Mrs. Hoover spent many of their leisure hours trans- 
lating the ponderous work, and in 1912 published 
the translation, which brought them both special 
degrees from Stanford, though little financial recom- 
pense. 

During her years of girlhood in California, Mrs. 
Hoover developed an intense love of nature and 
out-of-door things, and the memory of many happy 
camping trips inspired in her an interest in the 
Girl Scout movement. For a time, she was chair- 
man of the board of directors of the organization. 
A skilled automobile driver, Mrs. Hoover aroused 
press comment on the fact that she drove her own 
car in Washington, without any secret-service 
guards following her. 

Mrs. Hoover’s long experience as the wife of a 
man much in public affairs gave her an admirable 
background for the position of lady of the White 
House. While she is always a kindly and gracious 
hostess, she has the poise and dignity requisite for 
one who must preside at dinners and receptions of 
an international character 

The Hoovers have two sons — Herbert, Jr., and 
Allan. The elder is married, and holds a position 
in Los Angeles as radio specialist for the Western 
Air Express 


Related Subjects. The reader who desires further in- 
formation on the life of this President is referred in these 
volumes to the following articles: 


Belgium (History) 

Boxer Rebellion 
Census 

Coolidge, Calvin 
Curtis, Charles 
Dawes, Charles G. 
Marketing Act, Agricultural 
Mellon, Andrew W. 
Mississippi River 
Nicaragua Canal 


Prohibition 

Quakers 

Smith, Alfred E. 
Stanford University 
Stimson, Henry L. 
Tariff 

Wickersham, George W. 
Wilson, Woodrow 
World War 
Young, Owen D. 


HOP CLOVER. See Shamrock. 

HOPE, Anthony. See Hawkins, Anthony 
Hope. 

HOPE HALLS. See Volunteers of 
America. 

HOP HORNBEAM. See Ironwood. 

HOPI, ho ' pe, INDIANS. See Indians, 
American (Most Important Tribes); Snake 
Dance. 

HOPKINS, Johns. See Johns Hopkins 
University. 

HOPKINS, Mark (1802-1887), the revered 
president of Williams College for thirty-six 
years, of whom a former pupil, President 
Garfield, said, “A log with a student at one 
end and Mark Hopkins at the other is my 
ideal college.” Hopkins was born at Stock- 
bridge, Mass. After graduation from the 
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college of which he afterward became president, 
he studied medicine and practiced the pro- 
fession for a short time in New York City. 
In 1830 he became professor of moral phil- 
osophy at Williams College, and six years 
later was chosen its president. In this position 
he did much to build up the prestige of the 
institution and to develop the individual stu- 
dent, and won for himself a place as one of 
the leading educators of his day. In 1857 he 
became president of the American Board of 
Foreign Missions, acting in this capacity for 
nearly thirty years. After resigning as presi- 
dent of Williams in 1872, he remained pastor 
of the college church. 

HOPKINSON, Joseph, author of Hail 
Columbia (which see). 

HOPKINSVILLE, Ky. See Kentucky 
(back of map). 

HOPPER, [William] De Wole (1858- ), 

an American actor and singer who became 
famous for his interpretations of comedy roles, 
especially in Gilbert and Sullivan light operas. 
He was bom in New York City, and began his 
career at the age of twenty-one, in Our Boys. 
Hopper was a member of the McCaull Opera 
Company, known in the eighteen-eighties for 
its brilliant productions. Wang, Happyland, 
and The Matinee Idol were among his earlier 
successes, but it was as Dick Deadeye in 
Pinafore , as Ko-Ko in The Mikado , and as the 
lord chancellor in Iolanthe that he gained his 
greatest fame. In 1918 he starred in The 
Better ’Ole, based on Bairnsfather’s cartoons 
of the World War. After appearing in Erminie , 
during the season of 1921, he headed his own 
company in a revival of Gilbert and Sullivan, 
and toured the United States for four years. 
The Chocolate Soldier was included in his rep- 
ertoire at this time. From 1925 to 1928, 
Hopper was in The Student Prince, and in 
1929 he played in White Lilacs . He published 
a book of reminiscences, Once a Clown Always 
a Clown , in 1927. He was married six times. 

HOPS, as cultivated, are tall, perennial 
vines that produce a scaly cone fruit widely 
used in the manufacture of beer. The hop 
plant, which is closely related to hemp, belongs 
to the nettle family. The twining stems of 
the plants, which always twist from left to 
right, die down to the ground each season, 
spring up anew in the spring, and in mid- 
summer bear numerous slender branches, on 
which the flowers appear. On female plants 
the flowers are clustered in seed catkins having 
large, thin scales, or bracts; the resulting cone, 
when ripe, is the hop of commerce. A yellow 
resin-like material called lupulin, found at the 
base of the bracts, Is the substance that gives 
hop beer its special flavor. 

Hops are propagated by cuttings, six or 
eight inches long, taken from the large, fleshy 
roots. Several pieces are planted in each hill, 


and the hills are usually seven feet apart each 
way. Hop-growers in New York set in each 



HOPS 

Above, detail of the hop vine. Below, at left: training 
young vines on poles. At right: fully-matured vines. 

hill a pole fourteen to eighteen feet high, on 
which the vines are supported. In the hop 



PRINCIPAL HOP-GRO WING SECTIONS 

fields of the Pacific coast, a system of wire 
trellis is used, and the vines are supported by 



HOPSCOTCH 


3237 


HORACE 


strings fastened to the wires. Harvesting is 
done between the latter part of August and 
the middle of September. This must be done 
promptly when the crop is ripe, as hops de- 
teriorate quickly if exposed to the weather 
too long after maturity. The hops are picked 
from the vines by hand, dried in kilns, and 



Czechoslovakia Germany Trance 

19 11 10 



Belgium Yugoslavia Poland 

5 4 3 

Millions of Pounds 

COUNTRIES LEADING IN PRODUCTION 
The figures present averages for a three-year period. 

pressed into bales weighing from 180 to 200 
pounds. 

Hops are grown for commercial purposes in 
several countries of Europe and in four states 
of the Union-— California, Oregon, Washington, 
and New York. The yield in America . has 
decreased since the passage of the prohibition 
amendment. g.m.s. 

Scientific Name. The botanical name of the hop 
plant is Ilumulus lupulus. It belongs to the family 
Urlicaceae. 

■ HOPSCOTCH, a children’s game which re- 
quires considerable agility and serves to de- 
velop poise and muscular control. It is played 
on a court chalked on the pavement or 



HOPSCOTCH COURT 

scratched— scotched— -on the ground. The 
court, which is about twenty-five feet long 
and five or six feet wide, is divided into a 
number of compartments, as shown m the 


illustration. Children often have great fun 
playing the game on much smaller courts. 
The aim of the game is to hop through each 
of the divisions without error. As most com- 
monly played, the player stands at taw, a 
short distance behind the court, and tosses a 
flat pebble or bit of broken pottery into the 
first division. Hopping into that division, he 
picks up the pebble and hops out again. He 
then tosses the pebble into the second com- 
partment, hops through compartments 1 and 
2 (see illustration), picks up the pebble, and 
hops out again, and so on through each divi- 
sion. When he throws the pebble into 4, he 
hops into 1, then straddles the line separating 
2 and 3, and then hops into 4 and back again. 
When he hops to 7, he straddles at 5 and 6, 
and so on. The player who first gets the 
pebble into n and hops through all compart- 
ments, without making a mistake, wins the 
game. It is counted an error to step on a 
line, to lose one’s balance, or to throw the 
pebble on a line or outside the compartment 
aimed at. When an error occurs, the contest- 
ant retires in favor of the next player. 

In another form of the game, the pebble is 
kicked outside the court instead of being 
picked up. 

HO QUI AM, ho ' kwih am, Wash. See Wash- 
ington (back of map). 

HORACE, hor' as (in Latin, Quintus Ho- 
katius Flaccus) (65-8 b.c.), one of the great- 
est and the last of the Latin poets, was born 
at Venusia, in Southern Italy. At an early 
age he was taken to Rome, where he began 
his education; later he removed to Athens and 
took up the study of philosophy .. After the 
assassination of Julius Caesar, in 44 b.c., 
Brutus visited Athens to secure recruits for 
his opposition to the powers in Rome. Horace, 
although without military experience, joined 
the army, was made a staff officer, and served 
in the Philippi campaign. On the defeat and 
suicide of Brutus, Horace returned to Rome, 
found employment as a clerk, and began to 
write verse. 

Through his friend, the poet Vergil, he met 
Maecenas, the patron of Roman art and letters, 
who showed his appreciation of Horace by pre- 
senting him with an estate in the Sabine Hills 
and sufficient income to maintain him. There 
the poet lived in seclusion and devoted himself 
to literature. Horace is said to have been not 
only the first, but practically the only, lyric 
poet of Rome. His writings are distinguished 
for their genial satire, and stateliness and 
dignity of expression. As an important brand* 
of the classics, they are read by college 
classical students in their Latin courses. The 
following are examples of his style and thought: 

Seize the present moment, trusting as little as 
possible to the morrow. 
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Patience renders more tolerable evils to which we 
can apply no remedy. 

Summer friends vanish when the cask is drained 
to the dregs. 

His Works. These consist of two books of Epistles , 
the last of which, The Art of Poetry , was left un- 
finished; four books of Odes , one book of Epodes, or 
short poems, and a secular hymn written at the 
request of the Emperor Augustus. 

HORATIUS, ho ra f shih us, a legendary hero 
whose defense of the bridge across the Tiber 
River is immortalized in Macaulay's Lays of 
Ancient Rome. The invading Etruscan army, 
so the story runs, had almost reached Rome 
before the citizens realized their danger. To 
destroy the bridge before the arrival of the 
enemy seemed impossible, but Horatius with 
two others volunteered to guard its approaches. 
In the words of Macaulay— 

And straight against that great array 
Forth went the dauntless Three, 

For Romans in Rome’s quarrel 
Spared neither land per gold, 

Nor son nor wife, nor limb nor life, . 

In the brave days of old. 


The ancient custom by which the champions 
of each army met in single combat, before the 
clash of the hosts, made it possible for the 
three Romans to hold back the Etruscans until 
the citizens, rich and poor together, had 
chopped the supports of the bridge. Horatius, 
though heavily armed and wounded, swam the 
rushing Tiber to safety .. The date 508 b.c, is 
given to Horatius' exploit by those who believe 
the legend to have an historical basis. Some 
authorities consider the story # to be merely a 
good piece of imaginative writing. 

HOREB, another name for Mount Sinai 
(which see). 

HOREHOUND, also spelled Hoariiound, 
the popular name of several plants of the mint 
family. The common , or white, horehountl , 
which grows in waste places and by roadsides, 
is found throughout Europe and Northern Asia 
and is naturalized in America. The plant is 
from one to one and one-half feet high and has 
a whitish appearance, owing to the cottony 
white hairs with which it is covered. The 
flowers are small and almost white. The leaves 
and stems have an aromatic odor and bitter 
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taste, and from them is made a well-known 
preparation for the relief of coughs and throat 
troubles. This may be in the form of a syrup 
or a candy. The black, or fetid , horehound, an 
English variety, closely resembles the white 
species in taste and possesses similar medicinal 
properties. b.m.d. 

Scientific Names. The horehounds are members 
of the family Menthaceae (or Labiatae). White 
horehound is Marrubium vulgare; black horehound, 
Ballota nigra. 

HORIZON, ho ri ' zun, the imaginary circu- 
lar line where the earth and sky, or sea and 
sky, seem to meet. Because of the curvature 
of the earth’s surface, the horizon line appears 
nearer to the eye when the observer is close 
to the ground than when he is on a height. 
For instance, a person on a mountain one mile 
high can see ninety-six miles, but if he should 
gaze out over the ocean with his eyes only 
about four feet higher than the water, his 
horizon would be only two and one-half miles 
distant. 

In the accompanying diagram, the dotted 
lines show the lines of vision for an observer 
standing at a and at b ; a on the dotted line 
shows his horizon when he is at the point a, 
and b when he is at the point b. 

Distances of Visibility of Objects. The 
United States Lighthouse Board gives the dis- 
tances a person can see objects on the water 
from, various heights, in clear weather. They 
appear in the table below: 


Height, 

Distance, 

Height, 

Distance 

Feet 

Miles 

Feet 

Miles 

5 

2.96 

r 10 

* 3-8 7 

TO 

4.18 

120 

U 49 

15 

5.x 2 

130 

15.08 

20 

5.92 

140 

15.65 

25 

6,6 1 

150 

16.20 

30 

7.25 

200 ..... 

I8.7X 

35 

7.83 

250 ..... 

20.C)2 

40 

8.37 

300 


45 

8.87 

9.35 

350 ..... 

34.75 

50 ..... 

400 

26.46 

55 . . • . 

9.81 

450 

28.P6 

6o 

10.25 

500 

29.58 

65 ..... 

10.67 

550 ..... 

3 1.02 

70 

11,07 

600 ..... 

32.40 

7 $ 

1 1 .46 

650 

33.73 

80 ..... 

XX *83 

700 

35.00 

8 S 

i a, 20 

800 

: 37*42 

go . , . , , 

‘ 2.55 

900 ..... 

39.69 ■ • 

95 

too 

12.89 

m.23 

xooo ..... 

41-83 


Why Does the Moon Look Larger at the 
Horizon? The following explanation has been 
given for this interesting phenomenon by Dr. 
Ponzo, an Italian psychologist: If two equal 
circles be drawn in the interior of an angle, 
the one nearest the apex will always appear 
the larger, because the sides of the angle are 
nearer to it. For the same reason, the moon 
is apparently enlarged at the horizon. That 



THE MOON AND THE HORIZON 

is, it presents itself on the horizon in the angle 
formed by the earth and the declining arc of 
the sky, while in the center of the heavens, it is 
free in the vast area of the heavens. r.i-i.w. 

HORIZON GLASS. See Sextant. 

HORMO NES, hor mo' necz . See Childhood, 
Behavior in; Zoology (How Zoology Affects 
Human Welfare); Glands (Ductless Glands); 
Goiter. 

HORN, a tough, hardened, partly trans- 
parent substance, developed from the outer 
layer of skin, or epidermis, and represented 
by the nails on the toes and fingers of man 
and other animals, by the beaks and claivs of 
birds, the hoofs of horses and cattle, the shell 
of the tortoise, and the tapering appendages 
which grow from the head of deer, cattle, sheep, 
and goats. These latter are known as horns. 

Whalebone, developed from the palate of 
certain species of whale, the hard spots on the 
knees of the camel, the corns on the toes of 
human beings, the hide of the scaly anteater, 
and the scales of serpents and lizards arc other 
examples of horn. Chemical analyses of this 
substance show that it is composed of carbon, 
hydrogen, nitrogen, oxygen, and sulphur. The 
purpose of horn is to furnish a protective sur- 
face, a tool, or a weapon of defense. 

There are interesting points of difference fn 
connection with the horns of various animals. 
Those of the deer consist at first of bone core 
covered by flesh and a velvety skin; their horns 
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SOME OF THE HORNS 


are expanded and branched into antlers, which 
fall off at regular intervals (see Deer). The 
horns of the giraffe are independent bones with 
a covering of hairy skin; those of oxen, sheep, 
and antelopes consist of a bony core covered 
by a horny sheath, and are outgrowths of the 
frontal bone. The horns of oxen, sheep, goats, 
and antelopes are never shed, except in the 
case of the pronghorn antelope, which is not 
a true antelope. 

Economic Uses of Horn. Because of its 
toughness and pliability, and since it can be 
softened by heat and molded, horn lends itself 
to the manufacture of many useful and orna- 
mental articles. It is widely used to make 
combs; handles for umbrellas, knives, and 
forks; buttons; drinking cups; and many va- 
rieties of boxes. From the solid parts of the 
buffalo horns, beautiful carvings were formerly 
made. Horn takes dyes admirably, and through 
a skilful manipulation of colors, common va- 
rieties can be made to resemble costly tortoise 
shell. The early use of horn for making musi- 
cal instruments and fog signals has given the 
name horn to these articles* Powder horns, 
too, before the advent of cartridges, were 
spoken of by that name long after they ceased 
to be made of horn. 

HORN, a wind instrument which has an 
important place in the modem orchestra and 


band. The orchestral horn in use to-day is 
an improved form of French horn. It is a 
brass tube, from nine to eighteen feet long, 
but twisted back upon itself for convenience 
in carrying. At one end is a cup-shaped 
mouthpiece, and at the other, a flaring bell. 
It has a variable compass of about four octaves. 
Alteration of notes is effected by pressure on 
piston valves, which change the lengths of 
the tubing. Arthur A. Clapp6, an authority 
on musical instruments, says of the French 
horn: 

Of all brass, cupped-mouthpiece instruments, it 
may justly claim precedence for musical beauty of 
tone, rich color, dynamic flexibility, and sympathetic 
vibrancy. Its tonal character is distinctive, being 
sympathetic, diffusive, and readily blending with 
those of other instruments, to which it imparts 
a richness and variety of color not obtainable from 
any other. 

Before the introduction of the valve horn, 
early in the nineteenth century, the natural 
horn (without valves) was used. The player 
of this horn could produce the notes of the 
scale, and therefore real melody, only by in- 
serting his fingers into the bell-shaped end. 
The horn of the hunter, which figures so much 
in song and story, was at first merely a tube 
bent in a single curve and possessing a mouth- 
piece. Later, the tube was twisted in circles 
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At the left is the species common to Africa. The 
other, who appears vexed — as though someone had 
spoiled a perfect day for him — is a native of Sumatra. 
He eats raw meat, and, some travelers declare, barks 
like a dog. 


so that it could be hung on the shoulder. See 
Orchestra. 

HORN, Cape, in the annals of the sea, 
possibly the world's most famous cape. The 
southern extremity of an island of the same 


The nest is made in a large hollow in a tree, 


name, forming the most southerly point of and after the female begins to sit on her eggs, 
South America, it is a dark, steep headland, this hole is almost entirely closed in by a mud 


500 to 600 feet high, running far into the sea. plaster made by the birds. Through one small 

The first man to “round the Horn” was a opening, the mother bird receives her food dur- 

Dutch sailor named Hoorn; he accomplished ing the nesting season from the bill of the 
the feat in 1616, and his name was given to male. The male ejects the lining of his gizzard 

the headland; in time the name was changed at intervals, possibly to feed the female or 


to Horn. The climate is Antarctic, and the young. 


D.L. 


region is stormy; “rounding the Horn" was 
an experience dreaded by mariners for three 
hundred years. A passage around the Horn 
conferred distinction on a sailor for having 
dared the utmost danger that one can be 
called upon to face on the seas. The Panama 
Canal now diverts much of the traffic which 


Scientific Name. The hornbills constitute the 
family Bucerotidae. The typical species is Buceros 
rhinoceros. 

HORNBLENDE, a mineral of the amphibole 
group, which occurs in a number of different 
forms and a great variety of colors. Common 


formerly passed around the southern continent. 

HORNBEAM. See Ironwood. 

HORNBILL, one of a family of large, un- 
gainly birds, native to Africa and East India. 
The hornbills have immense horny bills, above 
which are curious horny growths called casques , 
or helmets. These vary in shape in different 
species. The bill frequently has sawtooth 
edges, is very large at the base, much curved, 
and is pointed at the end. The birds' typical 
coloring is black and white; the neck is without 
feathers, and the bill is yellow, often marked 
with red and black. The hornbills are usually 
to be found in pairs or groups of six or eight, 
and they live in the tops of trees except for 
flights to the ground for berries, fruits, and 
insects. The larger birds also devour snakes 
and 1 small mammals. They have a curious 
habit of tossing the food particles in, the air 
and catching them in the bill as they fall 


hornblende is usually black or dark green. It 
is frequently found in crystals resembling four- 
sided prisms. It also occurs in small bladelike 
forms which cannot be separated as in mica, 
and can scarcely be cut with a knife. Horn- 
blende is common in diorite and in granite 
(which see), as well as in schists and gneisses. 
Some of the most beautiful cabinet^ specimens 
are samples of hornblende, since it is not rare 
in well-developed crystals of varied forms and 
a variety of colors. When iron is present, 
these crystals may be of a beautiful green 
color. In some specimens they are pure white 
and look like satin; then again they may be 
of various shades of red. Some asbestos 
(which see) is closely related to hornblende, 
as is another peculiar mineral called mountain 
leather . Hornblende is composed chiefly of 
silica, alumina, magnesia, and lime, a.n.w. 

HORNED LIZARD. See Horned Toad. 
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HORNED POUT. See Catfish. 

HORNED TOAD, more properly called 
Horned Lizard, any one of a group of North 
American lizards that possess a characteristic 
squat, toadlike body covered with sharp, horny 
spines. The spines are especially prominent 
about the head. These lizards are common 
from Northern New Mexico to California and 
southward. They are sluggish little creatures, 
and though harmless, are not without means 
of defense. Their spiny armor makes them a 
tough meal for their enemies among the 



THE HORNED TOAD 

snakes, and they have a peculiar habit of 
spurting little jets of blood alternately from 
each eye when disturbed. The horned lizards 
inhabit sandy places on the plains as well as 
in the mountains. Their colors resemble those 
of their surroundings to a marked extent, 
making them difficult to find. They remain in 
hiding throughout the day, and come forth at 
night in search of beetles and other sand- 
haunting insects, upon which they feed. There 
are about twenty species. See Lizard. l.h. 

Classification. The horned toads belong to the 
family Iguanidae (see Iguana). The species are 
grouped into two genera, Phrynosoma and Anota . 

HORNELL, N. Y. See New York (back 
of map). 

HORNET, any one of several species of 
large social wasps that build paper nests con- 
sisting of many tiers of cells, all enclosed in a 
thick paper covering. Wasp paper is made of 
chewed wood and plant fiber. The large round 
nests often seen hanging from the branches of 
trees are the work of the white-faced hornet , 
common in the United States, particularly in 
the East. Most hornets are dark-colored, with 
white or yellow markings. They are very 
nervous insects, especially when working about 
their nests, and can inflict painful stings when 
frightened or irritated. Their reputation in 
this respect has given rise to such descriptive 
phrases as “stir up a hornets’ nest” and “mad 
as a hornet.” For classification and details 
about their nest-building habits, see the article 
Wasp. See, also, Yellow Jacket, w.j.s. 

HOROLOGY, the science of constructing 
machines and devices for measuring time, 
such as the dock or watch, It was long after 
time was divided into years and months and 


weeks and days that the day was divided into 
hours, because no accurate measure had been 
devised for division of the day. The hourglass 
was probably the first invention for marking 
the hours. 

Related Subjects. The reader is referred in these 
volumes to the following articles: 

Clock Hourglass Watch 

HOROSCOPE, hor' 0 skope, a word derived 
from the Greek horoskopos , meaning one who 
observes the hour . In astrology it was used to 
signify the disposition of the stars in the 
heavens at a certain time. Astrologers “cast 
a horoscope” by ascertaining what stars were 
in the ascendant, or rising in the east, at the 
time of the birth of any particular person. 
From the position of the stars, they calculated 
their influence and told the fortunes of in- 
quirers. Such fortune-telling has been proved 
to be altogether unreliable. See Astrology; 
Superstition (Horoscope). 

HOROWITZ, Vladimir (1904- ), a Rus- 

sian pianist, acknowledged an outstanding 
genius of his generation. He has been pro- 
claimed the most successful concert artist to 
appear before an American audience since the 
debuts of Jascha Heifetz and Amelita Galli- 
Curci. Critics are at a loss for superlatives 
in referring to his technique, which is charac- 
terized by great brilliancy as well as clarity. 



PERTAINING TO THE HORNET 
(a) The mature insect; (/>) larva; (c) pupa; (d) nest, 
much reduced in size. 

Horowitz was bom in Kiev, Russia, and is 
a member of a prosperous, musically inclined 
family. He began his piano studies at the 
age of six, with his mother, an accomplished 
musician, as his instructor* At the age of 
seventeen, he was graduated from 'the Kiev 
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Conservatory with high honors. The early 
years of his professional career were spent in 
giving concerts throughout Russia, and in 
1923 he established a record by appearing 
twenty-three times to sold-out houses in 
Petrograd (now Leningrad). The following 
year, he made an extended European trip, 
visiting Germany, Holland, Italy, France, 
Spain, Belgium, and England. His first 
American appearance w r as in New York City 
in January, 1928, as soloist with the Phil- 
harmonic Orchestra. Forty-five engagements 
in eighty-one days, including appearances with 
symphony orchestras in leading cities of the 
United States, constituted his second ap- 
pearance, toward the end of 1928. He was 
received everywhere with greatest enthusiasm. 


and the habit of years asserted itself. The tale 
is not overdrawn. A race horse seems to share 
his rider’s enthusiasm and to know that he is 
expected to distance his rivals. The family 
horse frequently senses the innocence and 
defenselessness of children, and will tolerate 
from them what it might resent from adults. 

Much has been said and written concerning 
the continued usefulness of the horse and the 
effect of the great increase in automobiles on 
the numbers of horses and on the business of 
horse breeding. Reports of the United States 
Department of Agriculture show a steady de- 
cline in number of farm horses since the advent 
of automobiles into rural life, but there are 
about 15,000,000 yet on farms throughout the 
country. On farms of many acres, the tractor 
is replacing horse power, but the horse is hold- 
ing its own in many localities where the farmed 
areas are smaller. There is no question that 
in cities the automobile has wholly replaced 
the carriage horse, and that trucks are grad- 
ually supplanting the draft horse. It is in the 
smaller farms and in rural centers that the 
horse is most successfully resisting the advance 
of motor power. 

While horses have been used mainly for 
labor, their flesh is allowed to be sold for hu- 
man consumption in many countries in Europe. 
The hide lends itself for use as leather for 
covering baseballs, the manufacture of gloves 
of the cheaper grades, for shoes, and other 
uses of the same kind. Horsehide does not 
stand long-continued wear as well as do calf- 
hide and cowhide. 

Length of Life. The average life of horses 
is somewhat under twenty years; but instances 
have been known of horses living over forty 
years. Probably they can be depended upon 
for hard work until fifteen years old. Horses 
attain maturity at five years of age. They 
may be bred at two years, and may produce 
their colts at three. The period of gestation is 
eleven months. Theoretically, a mare should 
breed and produce a colt each year. In ac- 
tual practice, the average number of colts 
produced is usually five or six in the lifetime 
of the mare. 

Evolution and History of the Horse. The 
history of the prehistoric horse is as well known 
as that of any other domestic animal. A type 
of animal existed which geological records show 
was the prehistoric ancestor of the modern 
horse; it was very small, about the size of a 
fox, with five toes on each foot. The first 
form of which there is any definite knowledge 
occurred in the early part of the age of mam- 
mals. It had four toes on the forefoot and 
three toes on the hind £oot, # and from this 
form the horse has gradually increased in size 
and lost all except one toe on each foot; ac- 
companying this increase in size, the middle 
toe became big and hooflike and the side toes 



1 1 ORSE. Man knows no more faithful 

animal than the horse. Centuries of training 
have developed it from a wild state until 
to-day it compares favorably in intelligence 
with the dog, the mule, and some of the apes. 
Kindness it does not forget; injustice and in- 
jury it remembers. Its sense of direction and 
location is keen, and its power of vision un- 
usual. A horse will often carry its burden 
safely on the darkest night, if given free rein; 
it will return to its home if, on the road, 
control is withdrawn; the milkman’s horse, 
after a few trips, will stop without suggestion 
from the driver at every house on his route. 
Will Quieten, the poet, put in rhyme in 
“Plash” The Fireman’s Story, the tale of the 
decrepit fire-engine horse that was sold to a 
milkman; on one morning trip the firebell rang 







; 





EVOLUTION OF THE HORSE 

Explanation of the drawing appears in the text. 


became only short bones along the leg. The 
present form of zebra, the wild ass of Asia, 
and Przewalski’s horse, a wild pony found in 
Asia in 1881, are thought to be the connecting 
links between the prehistoric horse and the 
horse of modem times. 

The prehistoric horse is known to have ex- 
isted in all parts of the world except Australia. 
The modem type was not found in America 
by early settlers, but it existed all over Europe 
and Asia. Improvements in the modern horse 
and its evolution into the types now known 
and used for domestic purposes have taken 
place in the last six centuries. Previous to 
this time, the Arabian horse, which has had 
great influence in the improvement of the 
modern types of both light and heavy horses, 
existed. According to tradition, Arabian 
horses can be traced to 1634 B.c. They have 
been imported into all countries in which the 
modern horse has reached its greatest de- 
velopment. 

The Spaniards brought the horse to America; 
previous to their coming, the animals were un- 
known to the Indians. Where there are wild 
horses to-day in the United States, as on the 
Hatteras Banks of North Carolina, and on 
the Western plains, they are descendants of the 
early Spanish horses of Mexico, which escaped 
and multiplied; The first users of the lariat 


in America were the Spaniards, and they 
taught the plainsmen how to swing it. The 
Spaniards themselves had learned its use from 
the Moslems of Asia, after the latter had 
settled in Spain, 

Principal Types. The three main types of 
the modem horse are the roadster , the coach 1 
and the draft types. These types are repre- 
sented by distinct breeds, each of which has a 
more or less complete history. In addition to 
these main types may be mentioned the thor- 
oughbred type, which has attained the greatest 
prominence in England in racing, the American 
saddle horse , and several breeds of ponies , 

The roadster , or light-harness type of horse, 
is best represented by the American standard- 
bred, which may be either trotter or pacer. It 
is descended from the thoroughbred, which in 
turn traces back to an Arabian foundation. 
These horses are characterized by prominence 
of muscles and joints, leanness of body, and 
a general angularity of appearance not found 
in the coach or draft types. Quality, which 
is shown by refinement in the head and limbs 
and prominence in veins and muscles, is essen- 
tial in the roadster. The action of this type 
must be strong; and true; it must be long, 
with the feet picked up with a snap and car- 
ried forward in a straight line. The feet are 
not raised high, and consequently there is less 
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knee and hock action than in the coach type. 
Standard-bred horses have reached their best 
development in America. Horses of this type 
vary in weight, since this is not necessarily a 
factor in their usefulness. They range in weight 
from 1,000 to 1,400 pounds. 

A light horse ha^ been known to travel under 
saddle seventy miles in twenty-four hours, but 
it is not usual to drive more than thirty to 
forty miles per day. It is considered very good 
work when a cavalry troop covers thirty miles. 

The coach , or heavy-harness , horse, has been 
developed for the handling of heavier vehicles 
at a slower speed than is expected of the 
lighter driving type. The coach horse must be 
more showy in action, and consequently his 
gait has more knee and hock action and less 
speed. The body conformation is rounder, 
less angular, and more stylish than the driving 
type. The coach type is represented by the 
hackney, the French coach, the German coach, 
and the Cleveland Bay breeds of horses. 

In the draft type, the necessary qualification 
is weight, but style, action, and good appear- 
ance have not been sacrificed in the production 
of draft horses carrying much weight. Light 
draft horses should weigh from 1,500 to 1,600 
pounds, medium from 1,600 to 1,700, and the 
heavy from 1,700 pounds upward. Coarseness 
of bone and angular, rough joints are very 
undesirable in a draft horse. A horse is no 
better than his feet. Coarse bones and rough 
joints are often associated with poor feet and 
a coarse head and neck. The breeds repre- 
senting this type of horse are the Percherons 
of France, the Clydesdale of Scotland, the 
Shire of England, the Belgian of Belgium, and 
the Suffolk Punch of England. All these 
breeds have attained prominence in North 
America ' ■ and those other parts of the 
world needing a heavy horse 'type for draft 
purposes* 


Care and Feeding of Horses. Horses re- 
spond to careful, intelligent care and treat- 
ment. There is a saying that a good grooming 
is worth a quart of oats any day. The horse 
should be kept in a well-bedded stall, in a 
clean, light, well-ventilated stable. If he can 
be blanketed, he will have a better-appearing 
coat; a light blanket in summer will keep off 
the flies and add to his comfort. 

The rations of horses are limited in all coun- 
tries, practically, to the hays and the cereal 
grains. The kind of food varies with the 
locality. In the Eastern United States, tim- 
othy hay and oats make up the favorite ration; 
farther west, corn enters into the ration, with 
clover and alfalfa hay; on the Pacific slope, 
rolled barley is used with hay from the wild 
oat and barley plants; in the South, com is 
the chief grain feed, with the leaves of the 
com plant for roughage. In other countries, 
rye and other cereals find favor. As an ex- 
ample, the following ration may be suggested 
for a draft horse weighing 1,500 pounds: six- 
teen pounds of mixed hay, timothy, and clover, 
and sixteen pounds of mixed com and oats 
ground together, half and half by weight. If 
the horse is at light work, the grain would be 
cut down and the hay increased. 

For driving horses, timothy hay and oats are 
the favorite ration. The by-products in the 
milling processes that have found much favor 
in the feeding of sheep, dairy cattle, and beef 
cattle have not been in favor with horsemen, 
with perhaps one exception-oil meal, the 
residue from flaxseed in the manufacture of 
linseed oil* This meal, fed at the rate of one 
pound a day, helps to keep the animal's coat 
smooth and the body in good working condition. 

The stomach of the horse is small, and will 
hold about nineteen quarts. Theoretically, to 
get the best digestion of grain, the horse should 
be fed some hay first, then his grain, and lastly 
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more hay. This may not suit him, in that 
he will perhaps refuse to eat any hay and be 
impatient for his more palatable grain; to 
overcome the bad effects of this, it is good 
practice to feed some moistened, chopped hay 
with the grain. A good system in feeding is 
to feed one-fourth of the grain ration in the 
morning with some hay, one-fourth at noon 
with what hay he has time to eat, and one- 
half the grain ration with the rest of his hay 
at night. This plan gives the horse the most 
of his food when he has time to eat and di- 
gest it. 

Much has been said and written concerning 
the watering of horses. It seems to be the 
best practice to water the horse, then feed 
him, and then allow him to drink again after 
eating. Theoretically, he should receive no 
water after eating, but in practice it seems 


best to give him some water then. A horse 
may be watered when warm if due care is 
taken; the best practice is to let him have a 
swallow of water, then pull his head out of 
the trough, let him have another swallow, and 
pull his head out again. Continue this prac- 
tice until the most of his thirst has been 
quenched. The danger in watering a horse 
when he is hot comes not from the water, but 
because a large quantity of water striking his 
stomach at one' time chills it or partially 
paralyzes it, resulting in acute trouble. A 
horse should have a" chance to drink every 
five hours, or more often if convenient. 

The efficiency of a horse will, of course, de- 
pend on the length of his working day. Every 
owner of work horses should so plan his work 
that his teams do not stand idle at any season 
of the year. w.n.h. 
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Horsehair Industry. Hair from the mane and tail* 
of the horse has large commercial use, and is derived 
chiefly from animals of South America, the United 
States, and Great Britain. Long hair is much in de- 
mand for haircloth, for fishlines, and for all varieties 
of fine brushes. The softer short hair is curled and 
used for stuffing upholstered furniture. The process 
includes cleaning, sorting, dyeing, braiding, and 
sterilizing, and finally carding by machinery or hand. 

Classification. Horses belong to the family 
Equidae and the genus Equus. To this genus and 
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COUNTRIES OWNING THE MOST HORSES 
Figures present averages over a period of five years. 

family belong also the ass, mule , and zebra, each of 
which is described elsewhere in these volumes. The 
scientific name of the horse is Equus caballus . 

Diseases of Horses. Under their headings, in these 
volumes, the following diseases of horses are treated: 
Distemper Heaves 

Glanders Spavin 

HORSE, The Wooden. See Troy (The 
Trojan War, subhead) . 

HORSE BRIER* ' See Green Brier. 
HORSE-CHESTNUT, the common name of 
a genus of nut-bearing trees which, however, 


have no botanical kinship with the true chest- 
nuts. The species native to America are 
called buckeyes , from a light-brown scar on 
the seed, or nut, which somewhat resembles 
the partly opened eye of a buck, or deer. The 
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European species are always called horse- 
chestnuts. This name may come from the 
size of the nuts, or from their former use as 
food for horses, or from the resemblance of 
the seed scar to a horse’s hoof. In general, the 
trees of this genus have large compound leaves, 
rather showy white, greenish-white, or yellow 
flowers, and large nuts enclosed in spiny husks. 
Buckeyes usually have leaves with five leaflets, 
while horse-chestnuts have seven-fingered 
leaves. The latter are the sturdier plants. 

In the Mississippi Valley is found the Ohio 
buckeye , the tree that gave the name “Buckeye” 
to the state of Ohio. Because the nuts are 
believed to poison stock, the tree has been cut 
down to a considerable extent, and there are 
now few Ohio buckeyes in the state. This 
tree is also called fetid buckeye because of its 
disagreeable odor. Some species of buckeye 
have smooth-husked nuts, and the fruit of the 
California species was used as food by the 
Indians. 

In Europe the common horse-chestnut is es- 
teemed as a street and park tree on account 
of its wealth of dark-green leaves and hand- 
some white flowers. It is also planted in 
America. Its nuts are a nutritious food for 
stock, and starch is extracted from them in 
France. The wood of the horse-chestnuts and 
buckeyes is strong and light, and is especially 
suitable for artificial limbs. It is also used for 
wooden ware and to make pulp for paper, g.m.s. 

Scientific Names. The genus belongs to the family 
Eippocastanaceae. Its botanical name is A escidw. 
The Ohio buckeye is A. glabra ; the common horse- 
chestnut, A. hippocastanum. 

HORSE FLY, also called Gadfly, an active, 
strong- flying black fly which, because it is a 
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great water-drinker, is generally found near 
inland ponds and streams in all parts of the 
United States and Canada during the summer. 
Horse flies attack both men and animals, 
particularly horses and cattle, and are ex- 
tremely troublesome along country roads and 
in pine woods, although their bite is not as 
painful as that of a mosquito, as no poison is 
injected. Nevertheless, they attack sick ani- 
mals, and are believed to carry infectious dis- 
eases from animals to men. Kerosene, fish 
oil, or pine tar, sprayed on horses and cattle, 
will repel the insects. The young of these 
flies are whitish maggots having a body taper- 
ing at both ends. They live in water or muddy 
sofl and feed on snails, insect larvae, and other 
forms of animal life. w.j.s. 

Classification. The horse flies form the family 
Tabanidae in the order Diptera (which see). About 
200 species are known in North America. 

HORSEFOOT. See Horseshoe Crab. 

HORSEHAIR INDUSTRY. See Horse, 
subhead; Haircloth. 

HORSEHAIR WORM. See Threadworm. 

HORSEHEAL. See Elecampane. 

HORSE LATITUDES, the name formerly 
given by mariners to a belt in the Atlantic 
Ocean, near the Tropic of Cancer, notorious 
for its tedious calms. The name is said to 
have originated in colonial times, when vessels 
freighted with horses, from New England to 
the West Indies, were often so long detained 
under the scorching rays of the sun in this 
belt of calms that many of the animals per- 
ished because of lack of water. The term, 
however, is given generally to belts of very 
light rainfall extending around the earth in 
latitudes 25 0 to 30° north and south. See 
Doldrums. r.h.w. 

HORSE MACKEREL. See Tunny. 

HORSEMANSHIP, the art of riding or 
managing horses. It is not known which 
people first tamed horses and attempted to 
ride on their backs, but it is certain that they 
rode bareback, and used some form of a bit, 
either rawhide or bronze, to guide and control 
the direction and speed of the animal. Records 
of the early games and pageants show that 
skill in horsemanship was a coveted accomplish- 
ment, while horse racing and feats of endurance 
on horseback were very popular. 

Various styles in riding have developed. 
The English rider prefers the stirrup straps 
shortened, allowing the legs to be slightly 
flexed, so that the horseman may more easily 
rise in the saddle, and avoid jolts when the 
horse trots. This position is a severe tax on 
the leg muscles, besides being tiring to the 
horse. The method which the Indians taught 
the American cowboys, required that the stir- 
rups be longer and carry the legs in a more 
vertical position* The horse is mounted from 


the animaPs left side, and a comfortable sitting 
position is taken, securing the seat by knee 
grip and balance. The horse trained for riding 
is controlled by the rein and pressure of the 
heel in the flank The reins are held in the 
left hand, and once the rider and horse have 
become acquainted with the habits of the other, 
management of the horse is greatly simplified. 
A slight jerk on the mane is sufficient to start 
the horse on a trot, during which time the 
reins are held a little tighter, to guide the 
horse and keep him under control. If the 
rider desires a walking gait, he gives his 
mount free rein, and signals by a light touch on 
the flank. Few horses if properly treated are 
vicious or hard to handle. 

HORSEMINT. See Balm. 

HORSE NETTLE. See Solanum. 

HORSE POWER is the unit in which the 
power of an engine is measured. After many 
experiments to find the loads that strong draft 
horses could pull, James Watt determined* 
this unit to be the power required to lift a 
weight of 33,000 pounds one foot in one min- 
ute. If an engine moves the same load one 
foot in one-half or one-quarter the time, it is 
twice or four times as powerful, and has there- 
fore two or four horse power. That is, the 
power is proportional to the time used to pull 
the load. 

If a man weighing 173 pounds climbs seven 
flights of stairs to a height of seventy-five feet, 
he will do 13,125 foot-pounds of work. If he 

does it in one minute, he will exert 

33>°oo 

or .31), horse power. If the climb requires five 
minutes, the power will be one-fifth as much, 
or .078 horse power. In expressing electrical 
power, it is customary to use the kilowatt. 
One horse power equals 746 watts; a kilowatt 
is 11,000 watts (see Watt), 

How the Horse Power of an Engine Is De- 
termined. Since the development of the gaso- 
line engine, considerable confusion has arisen 
because of various means of determining power, 
and it is not uncommon to see an automobile 
advertised as 20 horse power according to one 
method of rating, and 40 horse power accord- 
ing to another. Three methods are explained 
here: 

“ Indicated ” Horse Power . Steam engines 
have long been ranked in power according to 
the work done upon their pistons by the steam. 
If the average force exerted upon the piston 
of a cylinder is multiplied by the length of its 
stroke in feet and by the number of strokes 
per minute, the result divided by 33,000 will 
give the horse power of the cylinder. An in- 
dicator on the engine tells the pressure of the 
steam upon a square inch of the piston, and 
this, multiplied by the area of the piston in 
square inches, produces the force exerted* For 
a gasoline engine, exactly the same method 
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may be used, except that there is no indicator; 
the pressure varies greatly as the piston moves 
forward toward the exhaust, and the average 
pressure must be estimated. The latter varies 
from 45 pounds to 125 pounds to the square 
inch. For an ordinary engine, 60 pounds is 
considered a conservative figure; for a sleeve- 
valve engine, 85 pounds. In a four-cycle 
engine, the number of strokes is found by 
dividing the number of revolutions of the 
crank shaft per minute by two, since there 
are two revolutions to every cylinder explo- 
sion. 

S. A. E. . Rating . This is the method ap- 
proved by the Society of Automotive Engineers, 
formerly known as A. L. A. M. (Association of 
Licensed Automobile Manufacturers). It is 
based on indicated horse power, but assumes 
that, in every engine, a piston travels 1,000 
feet in a minute, and that the pressure on it 
is about 70 pounds per square inch. It there- 
fore takes into consideration only the area of 
the piston, and determines the horse power by 
multiplying the square of the diameter^ (bore) 
of the cylinder by the number of cylinders, 
and dividing the result by 2.5. Most auto- 
mobile engines are now built with a longer 
stroke and to run at much higher piston speeds 
than when this method was adopted, and they 
are very much underrated by it. As a result 
it is the method generally employed when 
engines are taxed according to their power, 
for the amount of the tax is less. 

Brake Horse Power. This is sometimes called 
the effective horse power. Instead of being the 
force exerted at the cylinders, it is that which 
the engine is capable of applying to its work. 
For steam engines, it is from eighty per cent to 
eighty-five per cent of the indicated horse 
power. It is determined by tests with a dyna- 
mometer. It should not be confused with 
power exerted by the brakes of an automobile. 
Obviously, this method of rating engines is the 
most satisfactory, and it is now quite generally 
employed. 

Comparison of the Three Methods. A certain 
automobile engine of standard type has four 
cylinders, each with a bore of 3.5 inches and 
a stroke of 5 inches. Its crank shaft makes 
2,500 revolutions per minute. The process 
of discovering indicated horse power may 
be expressed in an algebraic formula, as fol- 
lows: 


tt v/ B2 vcv ri P‘i2:vrv 

H. p. « m. e. p. X“ XS X - - 2 ~ X L X 


33,000 


in which the letters stand for mean effective 
pressure per square inch, diameter of bore in 
inches, length of stroke in feet, revolutions per 
minute , and number of cylinders. Assuming 
60 pounds to be the pressure, the horse power 
of this engine will be 


6 oX 3-J4.6 _ X _ 3.5 _ X3. 5 JL js°° x x _L_ 

4 12 2 * 33,000 

= 36.4, indicated horsepower, 


According to S. A. E. rating, the engine will 
develop 


B 2 C, r. D 2 N) n 3-5X3-5X4 

— (often written-^-) = — 19.6. 


The brake horse power actually developed by 
this engine is 39.5, which shows that in this 
instance more than 60 pounds per square inch 
is the pressure on the pistons. See Steam; 
Automobile. a.l.f. 


Problems. 1. An engine is required to pump 
8,000 gallons of water per hour into a reservoir 40 
feet above the source of supply. How much horse 
power is needed? 


Solution 


II. P. = 


foot-pounds per minute 
33,000 


1 foot-pound 


being the amount of work done in order to raise a 
weight of one pound through a distance of 1 foot. 

8.34 pounds = weight of 1 gallon of water. 

8,000X834 pounds = 66 , 7 20 pounds, weight of 
8,000 gallons. 

66,720X40 = 2,668,800, number of foot-pounds, or 
work done in lifting 8,000 gallons 40 feet in one hour. 


2,668,800 

60 


= 44,480, number of foot-pounds per 


minute. Then H. P. 


44,480 

~ , or approxi- 

33,000 


mately. 

2. What is the horse power of an elevator motor 
which raises a load of 1,500 pounds from the bottom 
to the top of a roo-foot shaft in xo seconds? 

foot-pounds per minute or 
33,ooo 

foot-pounds per second. 


550 

100X1.500=150,000, number of foot-pounds, or 
work done in lifting the load 100 feet in 10 seconds. 

T J 0, ?? .. P = x5 >00 o, number of foot-pounds per sec- 
10 


15,000 . . 

ond. Then IL P . = = 27.27, approximately. 

550 


3. In what time would a man lift a 6 o-pound 
bucket of water up a well 30 feet deep, in order to be 
working at the rate of 0.5 horse power? 

60X30 = 1,800, number of foot-pounds of work 
acccomplished. 

_ „ foot-pounds per minute 

Since II. i>. = — K a person 
33 , 000 


exerting 0.5 horse power for 1 minute would accom- 
plish 0.5X33,000 foot-pounds of work, or 16,500 foot- 
pounds. 

, , , t,8oo 6 . . 

At this rate it would take *-7— or — minute, or 
16,500 55 

about 6.5 seconds, to accomplish 1,800 foot-pounds 
of work; that is, to raise a 60- pound bucket 30 feet. 

HORSE RACING. See Race (Speed Rec- 
ords by Horses). 
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DIGGING HORSE-RADISH 

The scene is in the Spreewald, Germany, where more of these plants are grown than in any other part of the 

world. 


HORSE-RADISH, an herb belonging to the 
same family as water-cress and mustard, is 
cultivated for its long, cylindrical roots. These 
are extremely pungent in flavor, and when 
grated and mixed with vinegar, are served as 
a relish with cold meats, oysters, etc. They 
are also used medicinally as a stimulant and 
to promote digestion, though physicians do 
not advise their use in this way. As almost 
any small portion of the root will grow if left 
in the ground, the plant is very difficult to 
uproot when once it has become established. 
On the other hand, it is easily propagated for 
home use. Horse-radish is native to Europe 
and Asia, but has become naturalized in most 
parts of the world. b.m.d. 

Scientific Name. Horse-radish belongs to the 
family Crucifer ae. It is classed as Cochlearia or- 


HORSESHOE CRAB, also known as King 
Crab and Horsetoot, is a large arachnid 
found along the Atlantic coast of North 
America, from Maine to the West Indies. It 
often reaches a length of nearly two feet, and 
is called horseshoe crab because of the shape 
of its shell. It lives in deep waters, feeding 
on worms and shellfish, and comes to the sur- 
face only in spring and early summer to lay 
its eggs. In burrowing into the sand for food, 
the head, which forms part of the horseshoe 


shell, is thrust downward, and the spinelike 
tail is used as a brace to push the body forward. 
As food the horseshoe crab is valueless, but 
the strange ob~ ^ 

cation of the horse- f II 1 

shoe crab is un- i II 

settled. It is not * If 

a crustacean (see j II 

Crustaceans). \ IS 

Most zoologists j 11 

place it (with four r 

other tropical ape u 

cies) in the genus L. 

Limulus. and the 

, HORSESHOE CRAB 

order Xtphosura, 

subclass Mer automata, class A rachnida, subkingdom 
Arthropod a. The American species is JJmulus poly - 
phemus in this classification. 

HORSESHOE CURVE. See Altoona, 'Pa, 
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HORSESHOE FALLS, the most beautiful 
part of Niagara Falls (which see). 

HORSESHOE SUPERSTITIONS. See 
Superstition (Protection by Charms) . 

HORSETAIL, or SCOURING RUSH, names 
commonly given to species of Equisetum . This 
genus of spore-bearing, rushlike plants is of 
special interest 
because it in- 
cludes the only 
living represen- 
tatives of a great 
prehistoric fam- 
ily, some forms 
of which were 
large trees. The 
horsetails of to- 
day are small 
plants with 
jointed, grooved, 
hollow stems 
that rise from 
perennial creep- 
ing rootstocks. 

The stems are 
easily pulled 
apart at the 
joints. Fertile and sterile stalks are sometimes 
borne on the same plant, the former appearing 
in spring and the latter in summer. The spring 
shoots end in spore-bearing cones; the summer 
stalks, when branched, have much the appear- 
ance of a small evergreen tree. 

Among the species found in North America, 
the common horsetail is a widely distributed 
weed of Canada and the United States, occur- 
ring as far south as Virginia. It is a noxious 
pest in some regions, because of its poisonous 
effect on horses that eat it when it is mixed 
with hay. b.m.d. 

Meaning of Names. Equisetum is the Latin for 
horse bristle. The name scouring rush lias reference to 
the former use of the plants in polishing metal and 
scouring out milk cans, for all parts contain mineral 
matter. The horsetail family is known as Equise- 
taceae, 

HORSEWEED. See Fleabane. 

HORTICULTURAL BOARD, Federal. See 
Agriculture, United States Department 
oe. 

HORTICULTURE, a word which means, 
literally, the cultivation of a garden > Horticul- 
ture, however, has long since outgrown its 
original significance, for it has developed into 
an important branch of agriculture, and is 
itself divided into four main departments - 
fruit-growing, or pomology , relating to the 
cultivation of orchards; olericulture , the raising 
of vegetables for the home or market; the 
raising of flowers and ornamental plants, or 
floriculture ; and landscape gardening . 

Just as scientific study has helped man to 
derive greater profits from the practice of gen- 


eral agriculture, so has the development of 
horticulture taught him how to obtain more 
satisfactory results in the cultivation of fruits, 
flowers, and vegetables. The successful horti- 
culturist must know what soils and situations 
are best suited to the various products of 
orchard and garden, what special methods of 
cultivation are required for each plant, and 
what insect pests or plant diseases are liable 
to injure its growth. 

The principles of horticulture are taught 
and practiced in agricultural colleges and 
experiment stations throughout the United 
States and Canada, and information is widely 
disseminated through books, bulletins, and 
periodicals. There is great and increasing 
interest in home gardening, and garden clubs 
in cities and rural communities are doing much 
to encourage the beautifying of the private 
home grounds. Another evidence of wide- 
spread interest is the attention being given to 
school gardens. This phase of horticulture 
is being fostered especially by the United 
States and Canadian Departments of Agricul- 
ture. C.F.C. 

Related Subjects. The articles in these volumes which 
will be helpful to the reader interested in horticulture are 
very numerous — there are articles, for instance, on all the 
important fruits, flowers, and vegetables. It is not neces- 
sary to index these here, however, as they are all listed 
under their respective group headings. If the following 
articles, with the Related Subjects indexes under many of 
them, are consulted, the range of reading will be found to be 
a wide one. 

Agriculture Herbs 

Botany Landscape Gardening 

Burbank, Luther Nut 

Disease (Diseases of Plants) Plant 

Flowers School Garden 

Fruit Vegetables 

Gardening 

HORUS, ho f rus. See Osiris. 

HOSEA, ho ze f ah , a prophet in the kingdom 
of Israel, who began his ministry in the reign 



From tlvo pointing by Sargent 

HOSEA 

of Jeroboam II and continued through the 
reigns of four kings in Judah, a period of over 
thirty years. Although a contemporary of 



HORSETAIL 

(a) Sterile shoots; ( b ) fertile 
shoots. 
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Isaiah, he began to prophesy some years earlier, 
and ceased long before the latter’s death. 
Hosea lived about 750 b.c. 

Book of Hosea, the first in the Old Testament by 
the minor prophets, not only in arrangement but 
also in order of time. It consists of two portions, 
the first three chapters using the details of the author’s 
own life and his wife’s unfaithfulness to him as an 
illustration of the second part, where he laments the 
unfaithfulness of the Israelites to Jehovah in intro- 
ducing idolatry and other shameful rites into their 
religion. 

HOSIERY, ho' zhur ie. See Knitting 
Machine. 

HOSMER, hahz r mur, Harriet (1830-1908), 
an American sculptor whose art showed a 
tendency toward the classical. She was born 
at Watertown, Mass., and studied under John 
Gibson at Rome. In addition to a fountain 
in Centra] Park, New York, and two fountains 
in private possession in England, she executed 
ideal heads of Daphne and Puck. The Sleep- 
ing Faun, Waking Faun, Zenobia in Chains , 
and Beatrice Cenci are considered among the 
best of her works. 

HOSPICE, hos ! pis , a place designed to 
shelter travelers, and usually maintained in 
connection with a monastery. The hospice of 
the Great Saint Bernard, in existence as early 
as 1125, and that of the Little Saint Bernard, 
both located in the Swiss Alps, are well-known 
shelters of this type. No fee is charged trav- 
elers, although they are privileged to make 
gifts to the hospices. Nearly everyone is 
familiar with the stories of the Saint Bernard 
dogs, which are trained to go out in the 
snow-covered Alps in search of wayfarers 
who have lost their direction, and who need 
succor. See Saint Bernard; Saint Ber- 
nard, Great. 

HOSPITAL, a building or group of build- 
ings in which the sick and injured receive 
medical or surgical treatment and nursing. 
Hospitals also receive patients who are not 
seriously sick, but who need special tests or 
observation for the purpose of diagnosis. In 
keeping with the marvelous advance in medi- 
cine and surgery, in sanitary science, and in 
public hygiene, characteristic of the past cen- 
tury, hospitai organization and technique have 
made remarkable progress since the middle of 
the nineteenth century. The best modem 
hospitals are clean, airy, conveniently arranged, 
managed like business corporations, and are 
centers of scientific research and investigation. 
Their operating rooms and laboratories are 
equipped with the latest appliances, and their 
methods of administering anesthetics, of oper- 
ating, and of caring for their patients are 
thoroughly standardised. 

That the hospital is an institution of vital 
importance to modem welfare is generally con- 
ceded. Even those institutions that do not 


attain the best standards of equipment and 
management are much better places for pa- 
tients requiring professional treatment than 
the average home. In small towns and in 
rural communities, there is still need of further 
development of hospital facilities. 

The governing body of a hospital is known 
as the board of managers; its members are 
usually appointed by the governor if the in- 
stitution is under state control, while the board 
of a private hospital is generally elected by 
the hospital-association membership. The 
chief executive officer is the superintendent. 
Other house officers are a superintendent of 
the nursing department, a matron, or house- 
keeper, a steward, who has charge of all food 
supplies, an engineer, and a pharmacist. Men 
servants, called orderlies, are attached to the 
nursing department. Nurses are subject to 
the orders of internes , or graduates of medical 
schools who reside in the hospital and are in 
constant attendance for the experience they 
may gain, receiving no remuneration except 
their board and lodging. The period of in- 
terneship varies from one to three years. The 
internes are under the direction of attending 
physicians engaged in general practice in the 
city, who visit the hospital at specified periods, 
and have oversight of the treatment given the 
patients. In the best-organized hospitals, each 
department is under the supervision of a com- 
petent visiting staff, and each is provided with 
a resident physician, internes, and assistants. 

Hospitals are divided into two main classes. 
General institutions receive patients of all 
kinds; hospitals classed as special care for 
particular groups of cases. Thus there are 
hospitals for contagious diseases, for diseases 
of the nose and throat, and so on. It is cus- 
tomary now to use the name hospital for the 
type of institution once called asylum . That 
is, persons aifficled with mental ailments are 
said to receive treatment in hospitals for the 
insane. Military and naval hospitals are 
maintained by governments for the benefit of 
men in the service. Many railroads and other 
corporations whose employees are in danger 
of accident operate their own hospitals, and 
in large city stores, a hospital room is usually 
set aside for the use of the employees and to 
accommodate customers who receive injuries 
or become ill while shopping. 

The first institution organized for the espe- 
cial purpose of caring for the sick was founded 
in a,d. 369 at Caesarea, in Cappadocia, by 
Saint Basil. The rise of monasticism during 
the Middle Ages was an important factor in 
the development of hospitals, for nursing was 
one of the functions of the religious orders of 
medieval Europe, Many of the hospitals of 
that period were models of cleanliness and 
order, though lacking In equipment considered 
essential to-day. The oldest hospital still in 
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CONSTRUCTION OF SIMPLE FORM OF HOTBED 


existence is the Hotel Dieu, in Paris, which 
was founded in the seventh century. w.a.e. 

Related Subjects. For supplementary information, the 
reader is referred to the following articles: 

Disease Nurse Surgery 

HOSPITALERS, hos ' pih tah lurz . See 
Knights Hospitalers of Saint John. 

HOST. See Elevation of the PIost. 

HOST (in biology). See Parasite. 

HOSTAGE, hahs' tayj , a person taken as a 
pledge of security or for the performance of 
conditions of a treaty or contract. The cus- 
tom of taking or giving hostages, which was 
formerly almost universal, had become prac- 
tically obsolete among modern communities 
until the outbreak of the World War.. During 
that struggle, cases were recorded in which 
the invading forces exacted obedience from 
conquered cities, threatening to take the lives 
of certain of their inhabitants, whom they 
held, if conditions of peace were not main- 
tained. The rules governing the rights and 
treatment of hostages form an important 
branch of international law. See Interna- 
tional Law (War on Land). 

HOSTILIUS, Tullus. See Rome (The 
Period of Legend). 

HOT-AIR FURNACE. See Heating and 
Ventilation. 

HOTBED, a device for germinating seeds 
and forcing the growth of young plants by 
raising the temperature above that of the air 
in the open. A hotbed is made by removing 
the soil to the depth of six or eight inches 
from the patch of ground selected, then plac- 
ing a layer of horse manure and litter in the 
excavation and covering it with the soil, tak- 
ing care to make the layer of uniform, thick- 
ness. The bed is enclosed in a frame made of 
boards eight or ten inches; wide. It is then 
covered with windows. These may' be made 
especially for the purpose, or storm sash may 


be used. The bed should slope gently toward 
the south, to get all possible sunshine, and be 
so placed that buildings or trees will not cast 
a shadow upon it. The sash should be opened 
daily for ventilation. Plants started in a hot- 
bed are usually transplanted as soon as the 
season is far enough advanced. Near large 
cities, extensive hotbeds are used by truck 
gardeners. 

Cold Frame. This is a device similar to a 
hotbed, except that no manure or other fer- 
menting substance is used to increase the tem- 
perature. The sun warms the air under the 
glass. In cool climates, the cold frame is used 
to harden tender plants after they have been 
taken from the hotbed, so that they will more 
readily adjust themselves to the open. In the 
Southern states, plants are often started in 
cold frames, and some crops successfully grow 
to maturity in these beds. c.F.c. 

HOTCHKISS GUN. See Machine Gun 
(The Hotchkiss). 

HOTEL. “He who has not been at a tavern 
knows not what a paradise it is, 5 ’ quotes Long- 
fellow from Pietro Aretino. If the poet from 
Arezzo could visit a “ tavern” built four cen- 
turies after his own times, he would repeat 
his exclamation with a new meaning in the 
words. In his day, each tavern and inn had 
only a few rooms for the accommodation of 
travelers, and if more than half a dozen guests 
arrived on the same evening, some of them 
probably had to sleep in a stable loft. It was 
only as a gathering place for a jolly company 
of care-free townsmen that the medieval hos- 
telry could be likened to a paradise, but in 
many a hotel of to-day may be found material 
comfort, luxury, and splendor far in excess of 
what Popes and kings of the Middle Ages, 
with all their wealth, could have commanded. 
In some of the great hotels of large cities, 
there are more rooms than in all the inns 
Aretino could have visited in a year’s journey. 
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Hotels of the present day may be roughly 
placed in three classes — the commercial hotel, 
the tourist , or resort, hotel, and the so-called 
family , or residential, hotel. 

The commercial hotels, whose guests usually 
are people traveling on business, have reached 
their highest development in America. In 
New York, Chicago, and San Francisco, there 
are many with over a thousand guest rooms 
each, and in a number of other cities there are 
many nearly as large. America’s largest hotel, 
in number of rooms (over 3,000), is in Chicago. 
Most of these buildings are of the modern 
skyscraper type. They require hundreds of 
servants, and the most enterprising of them 
contain such conveniences as swimming pools, 
Turkish baths, and nurseries where children 
may be left while mothers shop. In the United 
States, guests are commonly charged on what 
is called the European plan ; that is, they are 
charged a fixed rate per day for rooms and 
pay extra for meals. The so-called American 
plan , according to which the charge includes 
three meals a day, is more common in Canada 
than it is south of the international border. 

In recent years, it has become customary for 
hotels in different cities to be associated under 
the same ownership or management, so that 
each advertises the other. Perhaps the most 
famous hotel chain is that which includes the 
Ritz Hotel in London and the Ritz- Carlton 
hotels in New York and Philadelphia; another 
famous chain, confined to the United States, 
is known as the Statler group. In Canada 
the Canadian Pacific Railway operates hotels 
in various centers reaching across the continent. 

In America, summer and winter hotels and 
hotels for tourists are often larger than com- 
mercial hotels, though not usually so well con- 
structed. In Europe, however, tourist hotels 
are often the best. The smaller ones, con- 
ducted more or less in boarding-house fashion, 
are called pensions. 

The Hotel-Keeper and His Guests. In law, 
hotel proprietors are known as innkeepers . 
Like a railroad, which is a common carrier , and 
a street railway, which is a public utility , a 
hotel-keeper has certain legal obligations to the 
public. He is obliged to admit all respectable 
persons as guests and furnish them lodging at 
reasonable rates, unless, of course, his house is 
filled. By the common law, he is also respon- 
sible for the safekeeping of the property of 
guests, but in most states and provinces, stat- 
utes provide that if he furnishes a safe and so 
notifies his guests, he is relieved of responsi- 
bility except for goods deposited in it. In 
return for his liabilities, the innkeeper has privi- 
leges, chief of which is a lien on guests’ prop- 
erty until all bills are paid. 

HOTHOUSE. See Greenhouse. 

HOT SPRINGS. See Spring; Thermal 
Springs; Arkansas (Mineral Springs). 


HOT SPRINGS NATIONAL PARK, Ark., 
one of America’s most famous health and 
pleasure resorts. It is the county seat of Gar- 
land County, and is situated southwest of the 
geographical center of the state, fifty-five miles 
southwest of Little Rock, the capital. Prior 
to 1922, the place was officially known as Hot 
Springs. 

The city has a picturesque location 600 feet 
above sea level, in a sheltered valley of the 
Ozark range. On the side of Hot Springs 
Mountain, within an area of ten acres, are 
found forty-six hot springs, which yield daily 
about 830,000 gallons of clear, tasteless, odor- 
less water possessing curative properties. These 
springs are said to possess radioactivity to a 
marked degree, and their waters are prescribed 
for relieving arthritis, neuritis, high blood 
pressure, rheumatism, and various other 
physical disorders. Drinking fountains on the 
thoroughfare are provided, where, at any time 
during the day, groups of health-seekers with 
their collapsible drinking cups may be seen. 

Some of the most palatial bathhouses in the 
United States are found in Bath House Row, 
the pride and showplace of the resort. 

It is said that the Indians were the first to 
discover the curative properties of the springs. 
Dunbar and Hunter, of the Lewis and Clark 
Expedition, visited the site in 1804, and a set- 
tlement was made in 1807. Since 1832 it has 
been a national reservation, and the springs 
are owned and controlled by the United States 
government. A city charter was granted in 
1879. 

Throughout the year, especially in winter, 
as many as 300,000 people are attracted to 
the resort. Permanent population, 12,000, of 
whom one-fourth are colored. 

Hot Springs is primarily a resort city, and its chief 
industrial plants are lumber mills. The Chicago, 
Rock Island & Pacific and the Missouri Pacific rail- 
ways serve the city. On Hot Springs Mountain the 
United States government has established an army 
and navy hospital; there are five other hospitals and a 
state orphanage. FXB. 

HOTTENTOTS, an African race, the origi- 
nal inhabitants of the Cape of Good Hope 
Province, now a part of the Union of South 
Africa. They are in many ways a peculiar 
race, and have been long held in low esteem 
by the darker natives of Africa. The T lottentot 
is of small stature, and has a dirty, livid, yellow 
complexion, thick lips, flat nose with wide 
nostrils, and large ears. The hair is coarse and 
woolly, and the men have very scanty beards. 
Young Hottentot girls are considered attrac- 
tive. They marry very early, sometimes at 
the age of eleven or twelve. After marriage 
they age very quickly, and when only in the 
twenties, they may appear old and shriveled. 

The females are held in deep respect by the 
males, but they do nearly Ml the work, the 
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men only tending their cattle and curing hides. 
There are probably not more than 90,000 true 
Hottentots, although 
they formerly num- 
bered 200,000 and 
were once rich in cat- 
tle. The early Boer 
settlers in Africa 
waged constant war 
on them, and the sur- 
vivors of the seven 
tribes composing the 
race were scattered 
to all parts of South 
Africa. 

The origin of the 
Hottentots has been 
a puzzle to anthro- 
pologists, but it is 
now believed that they are a cross between 
the Bantu negro and the Bushman, the latter 
element being seen in 
their yellow color, 
prominent cheek 
bones, and pointed 
chin. In physical 
characteristics, they 
show many varia- 
tions from other ne- 
groid types. See Ban- 
tu; Bushman, c.w. 

HOT-WATER 
HEAT. See Heat- 
ing and Ventila- 
tion. 

HOTJDIN, 00- 

daN \ Robert. See 
Conjuring. 

HOUDINI, hoo- 
dc' ne, Harry (1874- 
.1926). The radio, the airplane, electricity, 
television— these are more mysterious than 
the illusions commonly offered by the per- 
formers of magic. Yet the public has not only 
accepted the feats of magicians as fine examples 
of skill, but has frequently attributed to such 
persons more than normal powers. Houdini, 
the greatest magician of his time, always re- 
fused to recognize any element of supernatural- 
ism. He maintained that everything he did 
was accomplished by material means, and 
that his feats could be explained so that any 
one of normal intelligence could understand 
them. He particularly disclaimed any medi- 
umistic or spiritualistic powers, which were 
attributed to him by Sir Arthur Conan Doyle 
and others. 

Houdini was born in Appleton, Wis., the 
son of Rabbi Meyer Samuel Weiss, His real 
name was Eric, but for professional reasons, 
he legally took the name Harry Houdini. His 
work as an entertainer began in his youth, 
when he traveled with a circus as a' trapeze- 


performer. Later he developed an act con- 
sisting of tricks of magic and skill, especially 
those which pertained to releasing himself from 
handcuffs and other forms of restraint. He 
became so adept in the latter that he gradually 
devoted his entire attention to this kind of 
performance. 

For purposes of publicity, it was his custom 
to escape from the prison of the city he was 
visiting, or, by some other spectacular event, 
call attention to his prowess. In 1902 he es- 
caped from the cell in the Federal prison in 
Washington which had been occupied by the 
assassin of President Garfield. He also per- 
formed such feats as freeing himself after being 
manacled and nailed in a box, escaping from a 
strait- jacket while hanging from the roof of a 
tall building, and allowing himself to be bound 
and nailed in a box and thrown into the water. 
These and many other dangerous acts he per- 
formed with great success and apparent ease. 
His fame became world- wide, and he gave per- 
formances in the important cities of every 
continent. 

Houdini would not disclose his methods, even 
to those nearest him. Fie gave as a reason for 
this secrecy; £C I hope to carry these secrets to 
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The illustration shows him before a committee of 
the Congress of the United States, in a demonstra- 
tion of what he declared to be the fraud practiced 
in so-called slate-writing. 

the grave, as they are of no material benefit to 
mankind, and if they should be used by dis- 
honest persons, they might be a serious detri- 
ment.” 

He was very modest in estimating his 
achievements, and did not hesitate to say that 
his ability was often overestimated. Some of 
his conclusions, based on a successful career of 
“entertainment based on natural laws,” as he 
called it, will be of interest. Referring to the 
fallibility of human observation and judgment, 
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he said: “The mind of the average person 
accepts what it sees and is not willing to apply 
the laws of physics, no matter how much or 
how glaringly the act defies the fundamental 
principles upon which our very existence de- 
pends.” He also said, “The average human 
mind is utterly unable to describe accurately 
anything he or she has witnessed.” These ob- 
servations show his keen powers of analysis 
and his entire honesty of purpose. 

His death resulted from, an accidental injury 
from a blow delivered in sport by a student of 
McGill University, Montreal. 

Houdini was president of the Society of 
American Magicians, and a member of the 
Authors 5 Club, London. He wrote several 
books on magic and spiritualism. 

HOUDON, 00 dawN' , Jean Antoine (174.1- 
1828), was acclaimed the greatest French sculp- 
tor of the eighteenth century. He executed 
over 200 busts of eminent men and women, 
including Washington, Franklin, Napoleon, 
Lafayette, Mirabeau, and Rousseau (see Bust). 

Houdon was born at Versailles, where, in 
1890, a statue of him was erected. When he 
was only thirteen, his work began to attract 
attention. In 1761 he won the Prix de Rome 
(the Prize of Rome), and continued his studies 
in that city for over ten years. Upon his re- 
turn to Paris, he became professor at the 
Ecole des Beaux- Arts. In 1 785 Houdon visited 
America with Franklin, and during his stay 
executed a statue of Washington, which now 
stands in the rotunda of the State Capitol at 
Richmond, Va. Among his other important 
statues are those of Voltaire and Cicero. , Addi- 
tional pieces of note are the familiar Ecorche 
and his Diana the Huntress , made for Catharine 
of Russia. His works are notable for technical 
skill, and show his complete mastery over his 
in sl t cn cil 

HOUGH, huf, Emerson (1857-1923), an 
American novelist whose writings gave the 
reading public many vivid stories of the build- 
ing of the great West. Pie was born in Newton, 
la., and was graduated in 1880 from the Uni- 
versity of Iowa. Hough was able to make his 
stories of Western life extremely realistic be- 
cause he was an insatiable student of history, 
and had acquired, through travel and explora- 
tion, a thorough knowledge of the newer parts 
of the American continent. It was through 
his efforts that Congress passed the act for the 
preservation of buffalo in Yellowstone Park. 
He began his literary career in 1895, and con- 
tinued to write with considerable regularity 
until his death. 

Summary of His Work. Hough’s first novel to 
attract attention was The Mississippi Bubble, pub- 
lished in 1902, a book which he said had taken him 
twenty-five years to write. His most famous story, 
up to the year of his death, was probably Fifty- 
four Forty or Fight. In the year preceding his death, 


he had completed one of his best works, The Covered 
Wagon, a story portraying the vicissitudes and hard- 
ships of the overland trail to California and Oregon 
just before the discovery of gold in 1848. After The 
Covered Wagon appeared in print, the story was re- 
produced as a moving picture, and became an out- 
standing success. 

In addition to the stories mentioned above. Hough 
wrote The Girl at the Halfway House, The Way to 
the West, The Law of the Land , Heart's Desire, The 
Way of a Mart , The Sowing, The Young Alaskans 
(a series), The Purchase Price , The Lady and the 
Pirate, The Magnificent Adventure , The Man Next 
Door, The Broken Gate , The Way Out, The Sage 
Brusher, The Web, North of 36, and the posthumous 
Mother of Gold . 

HOUND, a name given to all breeds of dogs, 
with one exception, which hunt their quarry 
by scent. The greyhound, in spite of its name, 
does not come under this heading, as it hunts 
entirely by sight. All hounds, though they 
vary greatly in appearance, are originally de- 
rived lrom the South Europe hound, or talbot. 
The bloodhound is nearest in type to the or- 
iginal breed, which has changed in some cases 
so greatly that no resemblance to the talbot 
remains. Some hounds have rough coats, while 
others are smooth-haired; it is a curious fact 
that rough-haired hounds show great affection 
for men, while the other varieties appear in- 
different to them. The most commonly known 
hounds are the bloodhound, staghound, fox- 
hound, beagle, and dachshund. Descriptions 
of these will be found in these volumes under 
their respective titles. See Dog. mj.h. 

HOUR, one twenty-fourth of an astronom- 
ical day, or one-twelfth of the ordinary day. 
The ancient Hebrews did not divide their day 
into twenty-four parts. Morning,, noonday, 
and evening were the only distinctions made. 
It is not known when they began to divide 
the natural day into twelve equal parts. In 
Nekemiah ix, 3, it is implied that the day was 
divided then into four parts, and Christ's 
parable of the laborers in the vineyard, Mat- 
thew xx, 1-5, seems to confirm this supposition. 
It was probably during the Babylonian cap- 
tivity that the Jews learned to divide the day 
into twelve parts. In ancient times, the night 
was divided into three “watches”— sunset to 
midnight, midnight to the cock's crow, cock's 
crow to sunrise. When Judea became a 
province of Rome, four instead of three 
“watches” were adopted, and these are fre- 
quently mentioned in the New Testament. 
It was not until the latter part of the fourth 
century that our present division of the day 
into twenty dour hours was adopted by people 
generally. See Day; Calendar. 

HOURGLASS, a device used for measuring 
time before the invention of clocks. It con- 
sisted of two glass bulbs, placed one above the 
other and united by a narrow neck, through 
which a quantity of sand, or sometimes mer- 
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cury, ran in exactly one hour. When all the 
sand passed into the lower part, the instru- 
ment was reversed. Similar devices intended 
to measure shorter intervals were also appro- 
priately named, as, 
for example, a half- 
hour glass. A smaller 
instrument of like 
construction, used to 
indicate the time re- 
quired for boiling 
eggs, was called an 
egg glass. Devices 
patterned on the 
same principle are 
still used in some 
countries by sailors 
for the purpose of 
measuring the time 
during which the 
logline is allowed to 
run out. However, 
the hourglass in all its 
variations is now 
practically a curi- 
osity which empha- 
sizes the inventive 
genius of mankind. 

In Literature. W riters 
use the term figuratively 
to denote the passage of time. Shakespeare says, 
in The Merchant of Venice: 

I should not see the sandy hourglass run 

But I should think of shallows and of fiats. 

Longfellow has a poem on Sands of the Desert 
in an Hourglass, and Douglas Jerrold, in Time , 
varies the usual reference; 

To the true teacher, time’s hourglass should still 
run gold dust. 

HOUSATONIC, hoo sa ton ' ik, RIVER, a 
New England waterway that is of great im- 
portance in supplying, water power to manu- 
factories. It rises in the Berkshire Hills in 
Massachusetts, and flows southward through 
Connecticut, entering Long Island Sound about 
four miles east of Bridgeport. The tide ascends 
to Derby, fourteen miles from the Sound. 
Throughout its course of 150 miles, the river 
flows through a country noted for its scenic 
beauty. See Massachusetts (Coast and 
Rivers). 

HOUSE, in astrology, one of the twelve 
portions into which the heavens have been 
divided, and through which the heavenly 
bodies pass every twenty-four hours. Each 
house is supposed to have its specific functions, 
as follows: (a) the house of life; (b) fortune 
and riches; (c) brethren; (d) parents and rel- 
atives; (e) children; (f) health; (g) marriage;: 
(h) death; (1) religion; (j) dignities; (k) friends 
arid benefactors; (I) enemies. The six houses 


above an astrological dividing line are called 
ascendant ; the six below, descendant . See 
Astrology; Zodiac. 

HOUSE, Edward Mandell (1858- ), 

an American statesman who played a major 
role in national public affairs from 1912 to 
1920. He was born in Houston, Tex,, and was 
educated at Cornell University. Before the 
election of Woodrow Wilson to the Presidency, 
House had been active politically in his native 
state, and had been on the governor's staff, 
thereby acquiring his title of colonel, but he 
declined to take part in national Democratic 
politics. However, in 1912 he used his in- 
fluence to have Wilson nominated, and, later, 
to have him elected. He was offered a Cabinet 
position, but, in accordance with his usual 
policy, refused to hold office. His freedom gave 
him more power than any official position of- 
fered, and he became Wilson's most trusted 
adviser. Colonel House's interest in and 
knowledge of foreign affairs made his service 
invaluable during and after the World War. 
In July, 1914, he almost succeeded in effecting 
a meeting between English and German diplo- 
mats which might have averted war. 

With the entrance of the United States into 
the war, House's position became more im- 
portant, for he represented his country in the 
councils of the allied statesmen who were con- 
sidering war needs. Wilson appointed him a 
member of the American commission at the 
Versailles Peace Conference. lie had assisted 
the President in drawing up the Fourteen 
Points and the covenant for a League of Na- 
tions, and succeeded in pledging the Allies to 
accept them. 

After a break with President Wilson, in 
1919, Colonel House retired from public life. 
He edited What Really Happened at Paris 
and The Intimate Papers of Colonel Home , 
and wrote a political romance, Philip Dm. 

HOUSEBOAT, a floating home, occupied 
for the whole or a part of the warm season of 
the year, and therefore one of the very numer-. 
ous devices for the enjoyment of the people. 
This is the American view of the houseboat, 
but not that of many peoples of the Orient, 
particularly of the Chinese and some native 
tribes of the South Seas. In China the dense 
population has crowded thousands into perma- 
nent homes on boats, where their entire lives 
are spent; many go ashore only at rare inter- 
vals (see illustration, page 1178). 

The American houseboat is popular on lakes 
and rivers. Such a summer home may be 
roughly built on a scow, with only one room, 
or two at most; it may contain furniture 
limited to actual needs. On the other hand, 
some houseboats are large and as sumptuously 
furnished as the town house of the owner. 
These boats may be poled or towed from one 
mooring place to another. 



HOURGLASS 

Drawn from a typical hour- 
glass of a day when such 
devices were in use. 
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TION. To teach how a home may best be 
conducted is the purpose of the household arts 
in the schools. It means the application of 
science to the preparation of food, the cleaning 
of the house, and the clothing of the family. 
It means that the nation recognizes the im- 
portance of good homes and has directed its 
schools to provide more skilful workers and 
more efficient managers for them. It means 
that the housewife is to be trained for her 
work as the doctor or lawyer is trained for his 
profession. 

As studied in schools and colleges, the house- 
hold arts have usually included four general 
subjects — shelter, food, clothing, and household 
management. The first three of these are evi- 
dently the chief material factors with which a 
family deals in a home — the house itself and 
its furnishings, the daily service of food, and 
the providing of personal clothing; and each 
of these is a matter of concern to the family 
from three points of view: as regards, first, its 
selection, or the original choice of house, food, 
or clothing; second, as regards its preparation , 
or the household processes of making things 
ready for use, and storing, repairing, renewing 
after use; and third, as regards its actual use 
in supplying the recurring needs of the family. 
Management, or the fourth topic in household 
arts, considers the general problems of organiz- 
ing and directing the immediate business of the 
household, the performance of its work, the 
expenditure of its money, the care of the mem- 
bers of the family, and the supervision of the 
home life. Foods and clothing have been 
chiefly emphasized in household- arts teaching, 
but recently, shelter, and especially manage- 
ment, have received increased attention. 

Why It Is Important. As the household 
largely controls the health, individual efficiency, 
and character of its members, housekeeping is 
evidently a matter of vital national concern. 
From the family each of us receives at birth 
the gift of life, and through the family group, 
largely, each receives his religious beliefs, his 
ideas of right and wrong, his fundamental vir- 
tues, and especially that ability to cooperate 
with others which makes possible social life 


connection with the study of household arts, 
this broader significance of the family may be 
at least suggested, and the ideals that underlie 
the modern home, such as the essential part- 
nership of husband and wife, the equality of 
woman with man, the rights and duties of 
children, may be impressed upon young people 
so as to guide them in their later home life. 
Household arts are also especially important 
as a vocational study for the girl, since skill in 
this field is not only a means of earning money 
after leaving school, but later has a direct prac- 
tical value in her own home in case of marriage; 
other vocational training of the girl, as in 
industry, ordinarily becomes useless when she 
marries and becomes a home-maker. 

How Household Arts Came into the School. 
The household arts are part of a new school 
program, that of vocational education, which 
would train every worker for his work, whether 
it be that of the farm, the shop, the store, or 
the home. This is to be effected, not by cur- 
tailing the individual’s general or academic 
education, but by adding to his general pur- 
pose. Thus household arts as vocational train- 
ing is a supplement to, not a substitute for, the 
general education of the girl. Beginning with 
the Industrial Education Commission of Mas- 
sachusetts in 1906, which resulted in a law 
giving state aid to vocational instruction in 
agriculture, the industries, and household arts, 
special legislation has since been adopted in 
about twenty states, and every state has felt 
the impulse of the movement for establishing 
vocational schools. The United States Con- 
gress has regularly voted large appropriations 
for teaching agriculture and household arts in 
rural districts. In the last few years, there 
has thus come about a rapid extension of house- 
hold-arts teaching on the vocational basis. 

But influences other than the vocational- 
education movement have helped to bring 
household arts into the schools. Manual train- 
ing, or simple hand activities, introduced as a 
supplement to book study, and intended to im- 
prove general education rather than give voca- 
tional efficiency, came into many .schools, begin- 
ning about 1880, with a program that included 
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cooking and sewing for girls. A fundamental 
influence favoring household-arts teaching has 
been the modern application of natural science, 
chemistry, physics, and biology to practical 
affairs. As early as 1857, Youmans’ Handbook 
of Household Science outlined the relations of 
various sciences to the household, and to-day 
there is a great and growing body of scientific 
knowledge available for teaching in household- 
arts courses. 

The modem social- welfare movement, which 
would assure to every person the essentials 
of a decent living 
by reducing the 
causes of misery 
and promoting the 
conditions of well- 
being, has helped 
secure a place for 
household arts. 

The first wide- 
spread organi- 
zation of such 
instruction was 
the philanthropic 
“kitchen-garden” 
classes, beginning 
about 1876; to-day 
the social-work as- 
pect of household 
arts is increasing 
through settlement 
classes, housekeep- 
ing centers, visiting 
housekeepers to 
teach better ways 
of living, factory 
and store welfare 
work, school cen- 
ters, and rural- 
community work. 

Household-arts ed- 
ucation has also re- 
ceived an impetus 
from the woman’s 
movement, so-called, for as woman’s interests 
have received a hearing in law, business, pol- 
itics, and other fields, the household, which is 
woman’s great vocational field, has had recogni- 
tion in the schools. Primarily, then, the house- 
hold arts in education are a result of the new 
vocational-education movement, but manual 
training, the application of science to practical 
affairs, the recognition of woman’s interests, 
and the modern emphasis on social welfare 
have each helped to open the way. 

The Educational Program. Preparation for 
home life has long been one of the aims of 
education, as in the kindergarten, which has 
chosen its gifts and games to illustrate home, 
church, and state, and in the modern elemen- 
tary school, which introduces . informational 
lessons from, the child’s world of home, street, 


GAINING PRACTICAL EXPERIENCE 
Mother is instructing daughter in the art of marketing 


and playground. Household-arts study, how- 
ever, has brought into the school the practical 
processes involved in housekeeping and the 
systematic knowledge underlying them. As 
organized in typical schools, one finds, in the 
first six grades, simple lessons in cooking and 
sewing, which are often given to boys and girls 
alike. Sometimes this is part of a comprehen- 
sive program of activities chosen from farm, 
shop, store, and home, to give industrial and 
social knowledge for later intelligent choice 
of a vocation. Tn the last grades of the ele- 
mentary school and 
in the high school, 
the girls usually 
study cooking, 
sewing, and house- 
work, intensively, 
with the aim of ac- 
quiring vocational 
knowledge and 
skill. In all house- 
hold-arts teaching, 
two elements enter 
— theory , or the ex- 
planation of proc- 
esses, and practice , 
or exercises for the 
sake of skill; em- 
phasis may be on 
theory or on prac- 
tice, according to 
the purpose of a 
particular course. 
However, in voca- 
tional instruction 
the final aim is skill 
in the profession of 
home-making, or in 
some special voca- 
tion related to 
household arts, 
such as cooking, 
dressmaking, mil- 
linery, or manage- 
ment. Some courses go to the other extreme 
and emphasize scientific explanations. 

For the high-school girl who goes to college, 
the state universities and technical colleges 
usually credit, for college admission, high-school 
work in household arts, but some academic 
colleges do not. In these higher institutions, 
the household-arts student may take a general 
home-making course which gives due attention 
to shelter, foods, clothing, and management, 
or she may specialize in any one of the voca- 
tions based on household arts -dressmaking, 

costume-designing, house decoration, dietetics, 
food inspection, consulting or managing house- 
keeping, tea-room or restaurant or dining-room 
management, household-arts journalism, lectur- 
ing on household subjects, and, especially, the 
teaching of household arts. The latter offers 
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a wide range of opportunity, with specializa- 
tion possible in various subjects, such as foods 
and cookery, textiles, clothing, and manage- 
ment, and also in various types of work such as 
that of the elementary teacher or supervisor 
of household arts, high-school or college teacher, 
rural-extension worker, supervisor of girls' can- 
ning clubs, and teacher of continuation classes. 
This last type of work, continuation classes, 
under the encouragement of laws on the sub- 
ject, is making available in every community, 
urban and rural, an opportunity for young 
women who are at work or at home, for mothers, 
and for employed houseworkers, to study the 
practical elements of cooking, sewing, care of 
children, home nursing, and other aspects of 
housekeeping, in daytime or in evening classes 
for a few hours a week. 

The girl who is considering whether she will 
study household arts beyond the high school 
should make inquiries as to courses given by 
the normal schools and the colleges or uni- 
versity of her state or province; she might 
well also examine the courses of such institu- 
tions as the University of Chicago; Teachers 
College, New York City; and Simmons College, 
Boston. In the universities, she will find op- 
portunity for training in research and investi- 
gation in the household-arts field, which itself 
is coming to furnish a profession for a limited 
number of persons, as in the investigations of 
the Department of Agriculture in Washington 
and of certain of the universities. 

Practice. In studying household arts, one 
should use every opportunity for practical 
experience. Wise parents will let the daughter 
cook for a time, or do the marketing, or keep 
household accounts. All children should begin 
early to share in certain household duties; a 
small allowance to be used for some purpose, 
as the purchase of clothing, will teach money 
values and responsibility. It is a wise rule to 
consider one’s own home and see whether what 
is studied in household arts may not be applied 
there — such as conveniences in the kitchen and 
definitely planned menus. It is with the same 
purpose of adding experience to theoretical 
knowledge that, in many high schools, the girls 
in household arts do practical work in the 
school lunch room, or undertake the serving of 
tea or simple catering in private homes, or 
help as “accommodators” in getting dinner or 
washing dishes, on order for a family. In the 
best colleges, there is .a similar emphasis on 
practical held work in lunch rooms, catering 
service, practice houses, or apartments, and in 
private homes. Experience is as necessary for 
the household-arts expert as is hospital work 
for the doctor. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Costume Industrial Art 

Domestic Art Interior Decoration 

Home Economics Sewing 


HOUSELEEK, or LIVE-FOREVER, com- 
mon names of a genus of interesting plants 
possessing characteristic fleshy leaves that 
tend to form compact rosettes. The common 
houseleek grows wild on Alpine rocks, and is 
also seen about homes all over the continent 
of Europe, where it is esteemed as a cover for 
walls and roofs. The purplish star-shaped 
flowers grow on upright stems a foot or less 
in height. Their petals, which equal in num- 
ber the sepals, or divisions of the calyx, are 
inserted at the base of the latter. The cut or 
bruised leaves of the houseleek are said to 
allay the pain of burns and bee stings. Live- 
forever is applied to the plant with reference to 
its hardiness. It has been brought to the 
United States, and is there often regarded as 
a weed. b.mjd. 


Scientific Name. The houseleeks belong to the 
family Crassulaceae. The common species is Sent - 
pervivum lector wm . 


HOUSEMAID’S KNEE, an acute or chronic 
inflammation of the knee, so named because 
housemaids are especially susceptible to it, 
because of frequent kneeling to clean floors 
and steps. The affliction is one of the bursa, 
or sac, between the patella (knee pan) and the 
skin. The swelling, which is superficial, takes 
place in front of the patella, hut should not 
be mistaken for inflammation of the synovial 
membrane lining the joint. In the latter case, 
the swelling is at the sides of the knee. 


HOUSE OF COMMONS AND HOUSE 
OF LORDS. See Parliament. 

HOUSE OF REPRESENTATIVES. See 
Representatives, House of; Congress of 
the United States. 

HOUSE SNAKE. See Milk Snake. 
HOUSE THAT JACK BUILT. See Rhymes 
of Childhood. 

HOUSTON, h%’- 
stun , Sam (1793-1863), 
an American soldier 
and political leader, 
the leading figure in 
the struggle through 
which Texas gained 
its independence from 
Mexican rule. When 
he was thirteen years 
of age, his family re- 
moved from his native 
Kentucky to the east- 
ern frontier of Tennes- 
see. Tiring of school 
and of a position as 

clerk in a trader’s President of the 'republic 

store. Sam ran awav of Texas and later Senator 

r hc'h=«„.bou 4— 

teen, and for nearly 

three years lived with the Cherokee Indians of 
East Tennessee. ' On Ms return to civilization, he 
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opened a country school, then enlisted in 
the United States army, and served under 
Andrew Jackson in the war against the Creeks. 
Later, he studied law at Nashville, beginning 
practice in Lebanon, Tenn., and in 1822 was 
sent to Congress. Five years later, the Jack- 
son Democrats elected him governor of 
Tennessee. 

In 1832, while on a visit to Texas, Houston 
accepted the invitation of the American colo- 
nists of that province to become their leader 
in the struggle for independence. At the head 
of a small company of raw volunteers, he con- 
ducted the military movements which led to 
the defeat of Santa Anna in the famous Battle 
of San Jacinto, April 21-22, 1836, and the fol- 
lowing September was elected President of the 
new .Republic of Texas. This position he held 
again from 1841 to 1844. He was the leading 
spirit in bringing about the admission of Texas 
into the Union in 1845; he represented the state 
in the United States Senate from 1846 to 1859; 
and was its governor from 1859 until the out- 
break of the War of Secession. He then re- 
tired to private life. The city of Houston, 
Tex., was named in his honor. See Texas 
(History) ; Santa Anna. 

HOUSTON, Tex,, the county seat of Harris 
County and the third city in size in the state, 
ranking next to Dallas and San Antonio. It 
is located fifty miles northwest of the coast 
line of the Gulf of Mexico, on Buffalo Bayou, 
an inlet of the Gulf that has been transformed 
into a ship canal by the Federal government 


and the citizens of Houston and Harris County. 
This canal gives the city direct water com- 
munication with the ocean. Including the 
great turning basin in Houston, the channel 
is fifty-four miles long, and on its banks more 
than fifty industries have been established. 
Population, 1920, 138,276 (no later Federal 
figures available), A local estimate in 1929 
placed the number of people at about 250,000. 

Houston is attractively situated in a timber 
country, and is connected with near-by towns 
and beaches by excellent shell-paved motor 
highways. The city is noted for its beautiful 
magnolia trees. It has a fine park and boule- 
vard system covering over 2,000 acres. 

Transportation. The city is an important railway 
center, having the service of eighteen roads. The 
more important of .these are the International & 
Great Northern; the Gulf, Colorado & Santa Fe; 
the Southern Pacific; the Missouri, Kansas & Texas; 
the Gulf Coast Lines; and the Missouri Pacific 
System. Several electric and motorbus lines radiate 
from the city, and sixty-three steamship lines operate 
by way of the Houston Ship Channel to the Atlantic 
and Pacific seaboards and to the principal ports of 
the world. 

Industries. Houston is a great cotton market and 
cotton-shipping center, and carries on an extensive 
lumber industry. There are, besides, eight large oil 
refineries, five rice mills, and several cotton com- 
presses. There is a heavy commerce in these and 
other commodities. 

Institutions. In Houston are located the Rice 
Institute,' a university with a private endowment 
of $14,000,000; a Junior College, Carnegie Lyceum 
and Library, and a large municipal auditorium. 
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History. The city was settled in 1836 and 
named in honor of General Sam Houston 
(which see) . It was the capital of the Republic 
of Texas during 1837-1839 and 1842-1845. In 
1907 the city adopted the commission form of 
government. The Democratic convention that 
nominated Alfred E. Smith for President met 
in Houston in 1928. b.r. 

HOTJTOU, hoo' too. See Motmot. 

HOVAS. See Madagascar. 

HOVENWEEP MONUMENT. See Monu- 
ments, National. 

HOWARD, Bronson. See Drama. 

HOWARD, Catharine. See Henry (VIII, 
England) ; Tower of London. 

HOWARD COLLEGE. See Alabama (Edu- 
cation). 

HOWARD UNIVERSITY, a school for the 
higher education of the negro race, located in 
Washington, D. C. It is regarded as the 
leading institution of its kind in the world for 
colored students. There are ten departments 
of study, both academic and professional, all 
leading to degrees. Its academic departments 
have been accorded the highest rating given to 
American colleges; the college of education has 
been highly commended for the service it is 
rendering in supplying qualified teachers for 
the colored race. 

The medical department has acquired new 
buildings and an endowment, having a total 
value of a million dollars. The law school has 
had a continuous existence since 1870; from it 
are graduated one- third of all the negro lawyers 
of the United States. The faculty of the uni- 
versity contains the largest aggregation of 
negro scholars that has ever been brought 
together. The annual enrollment is about 

2,500- 

Related Subjects. The reader is referred in these vol- 
umes to the articles Negro; Fisk University; Hampton 
Normal anb Agricultural Institute; Alabama (Tus- 
kegee Normal and Industrial Institute). 

HOWDAH, hou f dak, the cage on the back 
of an elephant, occupied by big-game hunters. 
See Tiger (How Tigers Are Captured). 

HOWE, the family name of two brothers 
who were British soldiers, and who fought for 
England in the struggle with the American 
colonies. 

Richard Howe, Earl (1726-1799), was one of Eng- 
land’s distinguished naval officers during its numerous 
wars of the eighteenth century. He began his career 
at the age of fourteen and rose steadily in fame and 
position. When the American Revolution broke out, 
he was created vice admiral. In 1776 he was given 
chief command of the British fleet in American 
waters, where he cooperated with his brother, Gen- 
eral William Howe (see below). After the close of the 
Revolutionary War, Howe was made First Lord of 
the Admiralty, and in 1793, when England and France 
opened hostilities, he took command of the Channel 
fleet. The following year he won the great victory 


known as that of “the glorious first of June,” and 
was made a Knight of the Garter by George III. 
Three years before his death, Howe was created ad- 
miral. 

Sir William Howe (1729-1814), younger brother of 
Admiral Howe, saw his first military service in 
Flanders, at the age of seventeen. During the French 
and Indian War, having risen to the rank of lieutenant 
colonel, he fought at the siege and capture of Louis- 
burg and was one of General Wolfe’s officers in the 
attack on Quebec (see Quebec, Battle or). Three 
years before the outbreak of the American Revolu- 
tion, he was promoted to the rank of major general, 
and in March, 1775, was sent with reinforcements to 
the relief of General Gage at Boston. Howe led the 
British at the Battle of Bunker Hill, and in October, 
1775, succeeded Gage as chief in command of the 
British army of the colonies. Though he was suc- 
cessful in his campaigns of 1776 and 1777, winning 
the battles of Long Island, White Plains, and the 
Brandywine, and occupying Philadelphia, he did not 
accomplish the defeat of the American cause, as he 
had hoped to do, and in 1778 was succeeded by Sir 
Henry Clinton. Howe was rewarded with the rank of 
full general in 1783. See Revolutionary War in 
America. 

HOWE, Elias (1819-1867), the inventor of 
the first practical sewing machine, a device 
that revolutionized the dressmaking industry 
and has immeasurably lightened the burdens 
of women throughout 
the world. Howe 
was born in Spencer, 

Mass., where in his 
youth he worked as a 
mechanic in his fa- 
ther's mills. While 
employed in a ma- 
chine shop in Cam- 
bridge, Mass., he con- 
ceived the idea of a 
machine that would 
take the place of hand 
labor in sewing. An 
old school friend hav- 
ing made him a loan 
of $500, Howe suc- 
ceeded in completing 
a model of his machine in 1845. The fol- 
lowing year he secured a patent, but it 
was only after a long period of poverty 
and discouragement that he gained any 
substantial reward for his ingenuity and per- 
severance. 

There was so much opposition to the new 
machine in America that in 1847 the young 
inventor went to England, hoping to obtain 
financial assistance from capitalists in that 
country. In this he was disappointed, and 
after selling the English rights to his invention 
for $i,ooo, he returned to America, During 
his absence, several manufacturers had in- 
fringed upon his patent rights, and he found 
a number of sewing machines on the market. 
To protect his invention and establish his 
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patent, Howe was forced to spend long years 
in wearisome lawsuits, but he finally won, and 
eventually he earned a great fortune by manu- 
facturing sewing machines and through royal- 
ties from other manufacturers. Howe was one 
of the Connecticut volunteers in the War of 
Secession. In 1867, the year of his death, he 
received the gold medal and the cross of the 
Legion of Honor at the Paris Exposition. See 
Sewing Machine. 

HOWE, Julia Ward (1819-1910), a distin- 
guished woman whose activities covered the 
fields of authorship, 
philanthropy, and 
politics. Her best- 
known poem, which 
thrilled the North 
and was sung with 
patriotic fervor for 
many years, was The 
Battle Hymn of the 
Republic ; it was writ- 
ten while she was 
visiting military 
camps near Washing- 
ton in 1861, soon 
after the outbreak of 
the War of Secession, 
and has been called 
the “Marseillaise of the unemotional Yankee." 
After the slavery question had been settled, 
Mrs. Howe became active in the causes of 
woman suffrage, prison reform, and universal 
peace. She was likewise interested in clubs, 
notably the New England Women's Club, of 
which she was made president in 1872. 

Mrs. Howe was born in New York City, but 
spent much of her life in Boston. She retained 
her brilliant intellectual powers and humor to 
the last, dying at the age of ninety-one, one 
of the most revered women of her time. One 
of the stories which shows her famous use of 
repartee tells of her acknowledgment of a 
card: “Greetings to Boston's greatest Trinity — 
Howe, Iiigginson, and Hale." “Well," she 
exclaimed, “they can’t say that we drop our 
TPs' in Boston." 

Mrs. Howe was the wife of Dr. Samuel G. 
Howe, for many years superintendent of the 
Perkins Institution for the Blind. 

Her Writings. Among her volumes of poems are 
Passion Flowers and From Sunset Ridge; her prose 
writings include A Trip to Cuba , her fascinating 
Reminiscences , and Sex and Education, 

HOWE, Samuel G. See Boston (Educa- 
tional Institutions); Blindness (Education of 
the Blind); Bridgman, Laura. 

HOWELL, Clark (1863- ), editor of the 

Atlanta (Ga.) Constitution , was born in Erwin- 
ton, S. C, but from childhood has lived in 
Atlanta. . When he was twenty years old, he 


was graduated from the University of Georgia, 
and immediately went into newspaper work 
on the Constitution , 
his father. He was at 
first night city editor; 
when Henry W. 

Grady died, he suc- 
ceeded him as man- 
aging editor; and 
when his father, who 
was editor in chief, 
retired in 1897, the 
son took his place. 

Clark Howell be- 
came a member both 
of the state house of 
representatives and 
of the senate, was for 
years a member of the 
national Democratic 
executive committee 
from Georgia, and was 
elected a trustee of the University of Georgia. 
He figured conspicuously in many political 
campaigns, one of the most memorable of 
which was the campaign of 1906, in which he 
opposed Hoke Smith for the Democratic 
nomination for governor, and was defeated. 
An eloquent and forceful orator, Howell is 
in great demand for public speeches. 

HOWELLS, William Dean (1837-1920), a 
novelist, poet, editor, and literary critic, the 
high and enduring character of whose writings 
gave him undisputed claim to the title “dean 
of American letters." The founder of the late 
nineteenth century school of realistic fiction, 
Howells made the most permanent contribu- 
tion to the development of the American novel 
of any writer of his time. Pie was a prolific, 
although a very deliberate, author; almost 
every year after 1871, he published a book. 

His Life. Howells was bom in Martin’s 
Ferry, 0 ., where the family lived in a small 
brick house built by his father “with his own 
capable hands." In 1840 they removed to Ham- 
ilton, O.f the scene of one of the author’s later 
books. In A Boy’s Town he has described his 
life in Plamilton. The book is a simple chron- 
icle, remarkable for the homeliness of its inci- 
dents and for the keen insight shown in their 
portrayal. We have a portrait of a boy who 
was tanned and barefooted, who liked to go 
swimming oftener than his mother permitted, 
and who disliked the “chores" of carrying in 
wood and weeding the garden. The treatment 
is sincere, and reflects both the humor and the 
pathos which are common to boyhood every- 
where. Howells liked games and amusements 
and was fond of animals, especially dogs. Later 
he speaks of a pet bulldog which used to climb 
into the buggy with him, “with a confidence 
in my reciprocal tenderness which I was anx- 
ious not to disturb by the least movement." 
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The father owned and published newspapers 
in Hamilton and Dayton, and the son learned 
the printer's trade, and, by degrees, the whole 
business of managing 
a daily paper. In one 
of his books, Impres- 
sions and Experi- 
ences , he recounts his 
experiences of this 
apprenticeship in a 
very charming essay. 

He presents his im- 
pressions of his so- 
journ in Venice, dur- 
ing his consulship in 
1861-1865, in a book 
entitled Venetian 
Life. His subse- 
quent residence in 
New York City as 
writer for the Tribune 
and the Nation prepared him still further for his 
career as a novelist. In 1871 he became assist- 
ant editor of the Atlantic Monthly , and in 1886 
joined the staff of Harper's Magazine . To the 
latter periodical, Howells for years contributed 
charming informal comments on literary and 
other topics of the day, under the caption 
“The Editor's Easy Chair." 

Personal Characteristics. A charming quality 
of this great man was his capacity for friend- 
ship. In a book entitled Literary Friends and 
Acquaintances , Howells has treated of fifty per- 
sons who were his friends of varying degrees of 
intimacy. Among the subjects of these sketches 
we find such well-known persons as Bret Harte, 
Lowell, Holmes, Longfellow, Hawthorne, Henry 
James, and Walt Whitman. In the entire 
book there is not a sarcastic or ill-natured word, 
but it is characterized by a kindliness and 
affection which are almost courtly in their 
homage. 

Mark Twain once said in an essay that other 
men, including himself, sometimes found the 
right word; Howells always found it. He was 
the particular friend of Howells, who in turn 
had for the great humorist an unbounded 
admiration. 

It is only in these writings about his friends 
that Howells does not remain the severe realist* 
While recognizing their shortcomings, he is 
inclined to temper and qualify his characteri- 
zation in a generous effort at idealization. No 
finer example of his faithfulness to his friends 
could be given. 

His Style. Howells was a highly composed 
and dignified writer, but he possessed a touch 
of whimsicality which sometimes broke through 
the sedateness. One instance of this is his 
aptness at word-making. Here are a few speci- 
mens of his invention: tableclothy, heenabroads, 
songy , onliesf laughahility , umbreUaed, hatiness , 
and doakiness. These coinages are only occa- 
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sional, but they are noticeable in a writer who 
is generally fastidious and conservative. 

He was an expert in the use of grammar, 
but avoided the extreme of the pedant and 
the precisian. He had a certain liberality 
toward questions of usage, which was vexatious 
to the scholar, but never objectionable to the 
truly educated person. 

In general, his writing was serene and clear, 
and often it blossomed into beauty. Although 
a realist, his taste was instinctively for the 
fine in preference to the crude, and his honesty 
of expression never transcended the bounds of 
refinement. 

Summary of His Work. His first novel, Their 
Wedding Journey , is a story of two very human lives. 
It was followed by a long succession of novels. His 
Rise of Silas Lapham is a broadly American novel, 
fraught with kindly human sympathy. His Hazard of 
New Fortunes is a story of the dramatic unrest of 
current conditions in a big city. Among other im- 
portant novels are A Modern Instance , A Foregone 
Conclusion , The World of Chance, Story of a Flay , 
Ragged Lady, and The Kentons. Years of My 
Youth and Middle Years of My Life are in biograph- 
ical vein. His farces include The Klevator , The 
Sleeping Car , The Mouse Trap, and The Register. 
After his death, his publishers produced The Vaca- 
tion of the Kelwyns and Mrs. Farrell. E.U.G. 

HOWITZER, hou' it zur , a form of cannon 
designed to throw a shell at a high angle, so 
that its fire reaches soldiers protected from 
horizontal shots by fortifications and entrench- 
ments. Howitzers are intermediate between 
guns and mortars, being longer in proportion 
to their caliber than the mortar, and shorter 
than the gun. During the World War, the 
great destructive power of huge siege howitzers 
was appalling. The projectiles from the most 
powerful of these monsters plowed their way 
through the thickest concrete walls and dug 
great holes in the earth below. The shells 
used against fortifications are filled with high 
explosives, while those used in searching out 
trenches carry shrapnel. See Artillery, for 
illustration. 

HOWLERS, a group of American monkeys 
which utter sounds probably as hideous as 
ever were heard in a forest or “zoo." These 
monkeys live chiefly in the tropical forests of 
Brazil, Venezuela, and Mexico, and are of 
large size, with human-looking, rounded heads, 
projecting muzzle, and face surrounded by a 
fringe of hair. The fur is red-brown, brown, 
or black, and the long tail is adapted for.hold- 
ing or grasping. The extraordinary voice of 
the howlers, which makes the woods echo with 
most unpleasant sounds at early morning and 
at evening, is due to the inflation of a bone in 
the throat into a hollow drum, which com- 
municates with the larynx. Howlers feed on 
fruit and leaves. They are the largest monkeys 
of the western hemisphere and’ among the 
lowest in intelligence* ^ See Monkey. 1 ' m.jjl 
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HOWRAH, a suburb of Calcutta (which see). 

HOYLE, Edmond (1672-1769), a writer on 
games, especially whist. Not much is known 
about his life, although it has been stated that 
he was educated for the bar and lived in 
London, England, while writing on games and 
giving lessons in whist. His Short Treatise 
on Whist was published in 1742 and attained a 
thirteenth edition in 1763. The current expres- 
sion “according to Hoyle” indicates the reputa- 
tion he acquired as an authority on games. 

HROLF. See Normandy. 

HUASCAR, wahs kahr\ See Atahualpa; 
Pizarro, Francisco. 

HUAYNA CAPAC, wah ' e nah kah 7 pahk. 
See Inca. 

HUBBARD, Elbert (1850-1915), a pictur- 
esque figure in modern American letters, who 
won success as an advertisement writer, lec- 
turer, publisher, editor, and essayist, but who 
became most widely known as the founder of 
the “Roycroft Shop” in East Aurora, N. Y., 
an establishment 
where artistic books 
are produced and 
various handicrafts 
are practiced. “Fra 
Elbertus,” as he was 
accustomed to style 
himself, was bom in 
Bloomington, 111 ., 
and educated in the 
common schools. He 
attracted wide atten- 
tion as the publisher 
of two magazines: 

The Philistine , devot- 
ed to philosophy and 
criticism frankly and 
unconventionally expressed, and The Fra } an 
open forum for the courageous discussion of 
all sorts of subjects, expressed in his force- 
ful, epigrammatic style. Hubbard’s varied and 
interesting career came to an end in May, 1915, 
when he lost his life through the sinking of the 
steamship Lusitania » See Arts and Gratis. 
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His Writings. Among his best-known writings 
are a notable series of Little Journeys that take the 
reader to the homes of authors, musicians, artists, 
and philosophers, for which, however, the author 
disclaimed entire historical accuracy. His most 
widely read essay is A Message to Garcia , a stirring 
account of a bold exploit connected with the Spanish- 
American War (see Garcia y Iniguez); this is in- 
cluded in a volume containing, among other essays, 
The CigareUist, Get Out or Get in Line , and Paste- 
board Proclivities * 

HUBBRTSBURG, Treaty ot. See Fred- 
erick: (II, Prussia). 

PUCK, or HUCKABACK, toweling of linen 
or cotton having a small design, and a rough 
surface with loosely spun filling yams, to 
absorb moisture. Most of such fabrics have 


warp and filling of different fibers, cotton warp 
and linen filling being known as “union huck.” 

HUCKLEBERRY, OR WHORTLEBERRY, 
hwur' fl behr ie, a shrub belonging to the 
heath family, of which several species are 
known. The common swamp huckleberry 
bears slender, 
spreading 
stems, some- 
times ten feet 
or more in 
height, white, 
bell-shaped 
flowers, and 
small oval or 
wedge-shaped 
leaves. Sweet, 
juicy berries, 
blue-black in 
color and con- 
taining a few 
small seeds, 
constitute the 
fruit of this 
species of 
huckleberry. Another familiar species, the 
low-bush huckleberry, grows to a height of 
from one to three feet on low or rocky ground. 
Huckleberries are found from New England 
to the Rocky Mountains and in all but the 
extreme Southern states. 

The Blueberry. Several species of blue- 
berries are popularly known as huckleberries 
in many localities, but there is a botanical 
distinction between the two fruits. In eating 
blueberries, one is not aware of the large num- 
ber of very tiny seeds contained in them, while 
the few, hard seeds in huckleberries are easily 
felt between the teeth. The blueberry is com- 
mon in Great Britain, in Europe, and through- 
out North America. There are two main 
divisions, the high-bush and the low-bush, the 
former varying in size from five to ten feet, 
and the latter, from six inches to three feet. 
Different species bear fmit of various colors — 
black, blue, white, and red. 

The market blueberries of the United States 
and Canada are the fruit of a shrub that grows 
on dry, sandy hills from New Jersey north- 
ward, and in the northern tier of counties in 
Minnesota and the adjoining Canadian prov- 
inces. Nearly all of the product used by the 
people in the central part of the United States 
is obtained from the Minnesota tracts. In 
Maine there is a great field of 150,000 acres, 
known as the “blueberry barrens,” from which 
about 720,000 cans of berries are obtained each 
year. The berries are picked by hand. Occa- 
sionally, a tract of land is burned over to clear 
the ground for new bushes, and during the 
season before the burning, the berries are often 
gathered with a berry rake. This implement 
is similar to a deep dustpan with a bottom 
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containing teeth like those of a comb, and can 
only be used when injury to the bushes does 
not have to be considered. 

Uncooked blueberries are served as a dessert, 
and the fruit is also used in making pies and 
other pastry, preserves, jellies, and wine, b.m.ix 

Classification. These berries all belong to the 
family Ericaceae. Botanists place huckleberries in the 
genus Gaylussacia, and blueberries in V actinium* 

HUDSON, Henry ( ? ~i6ii), a British 
explorer whose great work, entitling him to 
lasting recognition, was accomplished under 
the Butch Sag, He explored the river, bay, 
and strait named for him. In 1607 he sailed 
from London in a ship manned by ten men and 
a boy, to discover the Northeast Passage, and 
cruised beyond the eightieth degree of latitude. 
This, as well as two later voyages on the same 
mission, was unsuccessful He then sailed, in 


x 609, for N 0 rth Amer- 
ica in a little vessel 
called the Half Moon, 
in the employ of the 
Dutch East India 
Company, and explor- 
ed the Hudson Riv- 
er. A year later, he 
embarked in the Dis- 
covery, in search of a 
northwest passage to 
Asia. On this trip he 
discovered Hudson 
Strait and Hudson 
Bay. There the crew 
suffered many hard- 
ships during the winter, and finally mutinied; 
Hudson and his son were set adrift in a boat 
with seven loyal sailors, and never heard from 
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again. In 1909 the three- hundredth amrver- 
sary of the discovery of the Hudson River 
was celebrated in New York City. See North- 
west Passage; New York (State). 

HUDSON, Jeffery, a famous dwarf. See 
Dwarf. 

HUDSON, N. Y. See New York (back of 
map). 

HUDSON, William Henry (1851-1922), a 
British author and naturalist, born of English 
parents in South America amidst the scenes 
he was later to depict graphically in novels 
and nature treatises. He studied under such 
tutors as were available in that new country, 
but much of his knowledge he gleaned at first 
hand. As a child in a solitary land, he delighted 
in nature and studied bird and insect life with 
intense interest while roaming over the country; 
the story of his early life on the Argentine 
plains is told in his Far Away and Long Ago. 
From the time he was fifteen, his life was a 
struggle against ill health and poverty, which, 
with the death of his mother, whom he wor- 
shiped, deepened his loneliness and his love 
for nature and seclusion. 

His excursions throughout South America, 
and his observations of bird life in England, 
which he first visited in the ’8o’s, furnish the 
material for his voluminous works. His con- 
tribution of original and scientific knowledge 
brought him a civil pension in 1901. 

Characteristic Works. Best known of Hudson’s 
novels is Green Mansions, vivid with delightful de- 
scription, and breathing a freshness that comes from 
only the earth itself, These characteristics mark all 
of Hudson’s works, including The Purple Land, Idle 
Days in Patagonia, The, Naturalist in La Plata , 
Birds in Town and Village, A Crystal Age, The 
Land's Pnd, A Joel in England „ A Shepherd's Life, 
Adventures Among Birds , A Hind in Richmond 
Park, and Dead Man's Pluck , written in ryai. 

HUDSON BAY, formerly Hudson’s Bay, is 
Canada’s great land-locked sea. It forms, with 
its southern arm, called James Bay, a body of 


water 900 miles long and 500 miles wide, and 
has an estimated area of 443,750 square miles, 
over four times that of all the Great Lakes. 
It may be regarded as an arm of both the At- 
lantic and the Arctic oceans, for it communi- 
cates with the former through Hudson Strait 
and with the latter through Fox Channel and 
various other passages. In the past, Hudson 
Bay has been known principally as the last 
discovery, in 1610, of the great Dutch navigator 
whose name it bears, and as the starting point 
of the fur-trading activities of the Hudson’s 
Bay Company. Now its shores are being 
brought into contact with civilization by the 
building of railroads, and its waters are becom- 
ing a great highway for ocean steamships. 

Navigation in Hudson Bay, however, is sub- 
ject to inconveniences and even dangers. For 
more than half the year, ice entirely prevents 
navigation, and there is further difficulty in 
that the nearness of the north magnetic pole 
makes mariners’ compasses unreliable. Even 
from the earliest days, however, sailing ships 
have made their way in and out of the bay, 
and now their old routes are being taken by 
great steamships. The shores of the bay arc 
not inviting to settlers, and are not likely to 
be productive. On the west they are low and 
level; on the east they rise in rocky bluffs. 
Minerals are known to exist both east and 
west of the bay, and there is some timber, but 
most of it is too small to be commercially 
valuable. James Bay (which see) is in the 
same latitude as the cities of the Canadian 
prairies, and the lands south and west of it 
are thought to be suitable for dairy farming. 
About thirty rivers empty into Hudson Bay, 
the most important, the Nelson and the 
Churchill (both of which see), forming excel- 
lent harbors at their mouths. 

The Hudson Bay Railway. The fact that 
through Hudson Bay the Atlantic penetrates 
far into the Canadian Middle West, and that 
Fort Nelson and Churchill are a thousand miles 
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closer to the grain-growing and cattle-raising 
prairies of the west than Montreal, has led the 
Canadian government to begin a railroad to 
the bay from The Pass (Le Pas), Manitoba, 
where connection is made with the Canadian 
National Railways. Its terminus on the Bay 
will be at Churchill. Hudson Bay itself is 



AT THE MOUTH OE THE HUDSON 

Reference (a) indicates the lower twenty miles of 
the course of the river; (Z>) is Upper New York Bay; 
(c) the island of Manhattan, once the entire territory 
of New York City; (d) East River; 0) Brooklyn, 
now a part of the greater city; (/) Hoboken, the 
terminus of most of the Atlantic passenger steamers; 
(g) Jersey City; (/z) Newark; (i) Lower New York 
Bay. 

never frozen, but, except from three to five 
months of the summer, ice blocks Hudson 
Strait and closes the bay. Nevertheless, it is 
believed that the grain and cattle shipped to 
Europe in these few months when navigation 
is open will render profitable the 424 miles of 
railway. The last hundred miles of the road, 
from Kettle Rapids to Fort Churchill, were 
completed, late in 1929. 

Other railroads to Hudson Bay are planned, 
among them the extension of the Temiskaming 
& Northern Ontario (the Ontario government 
railway) from Cochrane to James Bay, a dis- 
tance of about 150 miles. Provision has also 
been made to give the Ontario government a 
strip of land five miles wide through Manitoba 
to Churchill, so that the railway may even- 
tually be continued to that point. 

HUDSON RIVER, frequently called the 
“Rhine of America/’ is one of the most impor- 
tant rivers in the United States, because of its 


beauty, historic interest, and commercial value. 
Though it is only 300 miles in length, and lies 
entirely within the state of New York, it has, 
at its mouth, New York City, the metropolis 
of the western hemisphere, and second largest 
city in the world. 

In the wildest part of the Adirondacks, 4,322 
feet above sea level, lies a little lake with the 
romantic name of Tear- of- the- Clouds, and in 
this the dashing mountain stream which is the 
Hudson in its earlier stages takes its rise. It 
flows almost straight south, keeping near the 
eastern boundary of New York state until it 
empties into the Atlantic at New York City. 
In its upper course, it is a small stream with a 
. rapid fall, and numerous small cities on its 
banks make use of the water power. Emerg- 
ing from the mountains, it flows through a 
region of no particular beauty until it enters 
the picturesque Highlands, about sixty miles 
below Albany. For sixteen miles its rather 
narrow valley winds between high and rocky 
shores of great beauty, and it is the fancied 
resemblance of these to the castled banks of 
the Rhine that has given the river its popular 
name. Farther on in its course — not much 
above the mouth — occur the Palisades, great 
perpendicular rock masses which constitute 
one of the chief natural beauties of the country. 

One of the numerous streams flowing into 
the Hudson is the Mohawk, which empties 
into it just above Troy, and which carries a 
greater volume of water than the Hudson 
itself. From Troy downward to its mouth it 
is less a river than a drowned valley or fiord 
up which the tidal flow finds its way. This 
estuary is of sufficient size to permit large 
vessels to ascend to Albany, 144 miles from 
the mouth, while smaller boats easily reach 
Troy, six miles farther on. Traffic on the river 
is large, but all the vessels on its waters are 
by no means commercially employed, for few 
regions in the country are more visited by 
tourists than the Hudson, and luxurious day 
and night steamers have been built to accom- 
modate them. At its mouth, along the western 
shore, across from Manhattan Island, are the 
docks of the leading trans-Atlantic passenger 
steamers. 

Discovered by Verrazano in 1524, the river 
was first explored in 1609 by Henry Hudson, 
for whom it was named (see Hudson, Henry). 
Its excellent harbor determined the site of 
New York, and its shores saw some of the im- 
portant conflicts of the Revolution. On its 
waters Robert Fulton launched the first suc- 
cessful steamboat, and along its valley one of 
the earliest railways on the continent was 
built. To-day, great railroads run parallel with 
it through much of its course. The valley of 
the Hudson is one of the 'most thickly settled 
parts of the country; along it are to be found 
many thriving cities and villages. Excellent 
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motor roads follow its shores from Albany to 
New York, and are favorite highways in the 
tourist season. See New York (Physical 
Features). 

HUDSON RIVER TUNNELS. At the com- 
mencement of the twentieth century, Manhat- 
tan Island, now the business heart of New York 
City, was almost as completely isolated from 
the surrounding mainland as when the Dutch 
bought it from the Indians nearly three hun- 
dred years earlier. There were bridges across 
the narrow Harlem River at the north, and the 


great Brooklyn Bridge to 
Long Island on the east, but 
to reach the New Jersey shore 
on the west it was necessary 
to cross a mile of water by 
boat. Thousands of people 
whose daily work was in New 
York, and the hundreds of 
thousands who came to the 
city each year from the south 
and west, were dependent on 
ferry boats for their passage 
over the river. On foggy days 
and in the winter, when float- 
ing ice-cakes obstructed the 
passage, there were many de- 
lays. 

In 1874 an unsuccessful 
attempt was made to tunnel 
under the river. Even the 
much shorter East River had 
no passage beneath it but a gas tunnel ten feet 
in diameter, completed in 1894. But in 1902 
a young lawyer, who had come from Tennessee 
only ten years before, became president of the 
Hudson & Manhattan Railroad Company, a 
company which acquired the rights to the 
abandoned tunnel Through the activity of 
this young man, William' Gf McAdoo (which 
see), a sum amounting to $70 000,000 was ob- 
tained for a renewal of the Undertaking. 


Franchises were secured in both New York 
and New, Jersey, and two pairs of tunnels 
were driven under the Hudson River, about 
a mile apart. The financial ability which Mr. 
McAdoo displayed led later to his appointment 
as Secretary of the Treasury under President 
Wilson. 

There are now four pairs of tunnels to New 
Jersey, and besides the gas tunnel, there are 
seven sets of tunnels to Long Island, some 
double and some single. The Hudson and 
Manhattan Railway system now consists of a 
network of connecting tun- 
nels and subways, the north 
tunnels, the uptown tunnels, 
the south tunnels, and two 
single-track tubes. The 
north tunnels, the first to be 
completed in 1904 and put in 
railroad operation in 1908, 
connect Jersey City with 
Morton Street, Manhattan. 
The inside diameter of each 
of its tubes is fifteen feet 
three inches; the length of 
the tube is approximately 
one mile. From the New 
York end, a subway runs 
north to the Pennsylvania 
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Railroad Station, The uptown tunnels con- 
nect with the north tunnels at Morton Street 
and extend to Sixth Avenue and Thirty -third 
Street, Manhattan. The south tunnels consist 
of two tubes which extend from Jersey City to 
Cortlandt, Church, and Fulton streets in New 
York. These two single-track tubes extend 
from the Hoboken terminal of the Lackawanna 
Railroad to Jersey City, with connections to 
the north and south tunnels and the Pennsyl- 


Above, the approach on the New Jersey side, at Fourteenth Street, Jersey 
City. Below, a view under the river. 
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vania Station, New York. From the junction 
of the two tunnels, a line partly a subway and 
partly above ground extends about ten miles 
west into Newark. 

The Pennsylvania Railroad operates two 
tubes under the Hudson River and four under 
the East River. The two Hudson River tun- 
nels completed in 1910 cross Manhattan and 
continue on under the East River to Long 
Island. 

A double vehicular tunnel under the Hud- 
son was begun in 1922, completed in 1926, 
and opened to traffic in 1927. Each of the 
tubes is twenty-nine feet six inches in height, 
and approximately 9,500 feet in length. Each 
tunnel accommodates a double line of one-way 
traffic and a three-foot sidewalk for pedestrians. 
See New York (City). 

[Illustrations of the Hudson Vehicular Tunnel 
construction are presented in the article Tunnel.] 

HUDSON’S BAY COMPANY. This joint- 
stock association for trading in British North 
America was a strong factor in developing 
Canadian civilization, and played a large part 
in the romance and adventure of early days 
in that vast region. The gloomy woods and 
the streams and lakes, with their infinite va- 
riety of fur-bearing animals; the Indian guides 
and fur-hunters; the canoes floating down- 
stream for miles and miles past forests un- 
trodden by white men — all these form part 
of the picture called up by the name of the 
Hudson’s Bay Company. 

The French were the first to discover that 
North America was a rich fur territory, and 
it was two French traders, stranded in London, 
who suggested to Charles II and his court that 
fortunes could be made in the fur trade. Hud- 
son Bay territory was claimed by the English 
by right of discovery; so, in 1670, a company 
of “Adventurers of England trading into Hud- 
son’s Bay” was formed. To the company was 
granted the “sole trade and commerce” of all 
those lands drained by streams flowing into 
Hudson Bay. Forts were established in the 
coast regions, and trade and barter with the 
Indians was begun. The Indians, with their 
love of brightness and color, were glad to ex- 
change the beautiful, soft pelts for beads or 
printed cloth. In England the company be- 
came enormously wealthy, and Englishmen 
boasted of the price of their beaver mittens or 
milady’s fox furs, unmindful of the fact that 
in the great wilderness men were enduring 
long, silent winters and the loneliness of the 
frozen forests to secure those furs. 

The company’s officials, however, -had to 
contend with enemies* Parliament threatened 
to withdraw their charter because they had 
made no attempt to found settlements in the 
interior, as was agreed. The French in Canada 
had 1 no liking for a rival, and their men often 


looted the English forts, once sailing out with 
their spoil in the face of the English fleet. 
Nor were matters bettered when, in 1763, 
Canada was surrendered to the English. Minor 
fur- trading companies sprang up, and these, 
combining as the North-West Company, proved 
a serious rival to the original association. 
Endeavoring to outstrip the Hudson’s Bay 
men, the “Nor’ westers” bribed the Indians 
with rum, and soon the forests looked down on 
drunken Indians — a sight which never before 
had been witnessed — and on drunken white 
men as well, for not all the fire water was 
given away. 

In their quest for furs, the Nor’westers and 
the Hudson’s Bay men opened up the Cana- 
dian territory to the shores of the Pacific 
during years of strife and rivalry whose story 
is as thrilling as any romance ever written. 
Finally, the two companies joined forces in 
1821. Seventeen years later, the Hudson’s 
Bay Company succeeded in acquiring the sole 
right again, but their grant expired in 1859. 
From that time on, all traders had equal 
privileges. The Hudson’s Bay Company did 
not disband, nor did it give up its original 
territorial rights until 1869, when it received 
from the British government about $1,500,000 
for them. It is still a prosperous trading com- 
pany, which not only carries goods into the 
wilderness for sale, but operates large city 
department stores. See Fur and Fur Trade; 
British Columbia (Under the Rule of the 
Hudson’s Bay Company). 

HUE, 00 a'. See French Indo-China 
(Anam). 



HUERTA, hwair' tah , Victoriano (1844- 
1916), a Mexican soldier and politician, the 
leading figure in the 
revolution which de- 
posed President Ma- 
dero in 1913. Huerta 
was a descendant of 
the Indian and Span- 
ish races of Mexico, 
and was bom of ob- 
scure parents. A 
military leader, not- 
ing the boy’s ability 
and intelligence and 
his expressed desire to 
become a general, 
placed him in the 
National Military 
School at Chapulte- 
pec. For thirty years VICT0UIANA mmsTA 
after his graduation, 

he served in the army under President Porfirio 
Diaz, who raised him to the rank of brigadier 
general . V- ‘ ' 

Diaz, for good reasons, distrusted his able 
general, but it was Huerta, then Minister of 
War, who saw that the deposed President, 
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when exiled in 1911, had safe-conduct when he 
fled from the capital. During the administra- 
tion of Madero, the successor of Diaz, Huerta 
was placed in command of the government 
troops to suppress the insurrection of Felix 
Diaz, but he soon deserted the President and 
headed the counter-revolution which forced 
the latter’s resignation. He himself became 
provisional President; five days later, Madero 
was murdered, presumably by Huerta’s order. 
The new government set up by Huerta and 
founded on violence, was denied recognition 
by the United States. 

For over a year he maintained his authority, 
in spite of the opposition of the United States 
and of the Constitutionalists under Carranza. 
In April, 1914, the American flag was insulted 
at Tampico, an episode which all but involved 
the two countries in war, and led the United 
States to occupy Vera Cruz. Meanwhile, the 
Constitutionalists were making such headway 
that rumors of Huerta’s resignation were soon 
current. On July 15, 1914, he gave up his 
office and fled to Europe, where he remained 
until the following spring. He then bought a 
small farm on Long Island, near New York 
City, but after a few months started west, 
under the pretense that he wished to visit the 
exposition at* San Francisco. His real object 
was declared to be to start a new revolt, and 
on July 3, 1915, he was arrested at El Paso, 
Tex., for violating the neutrality of the United 
States. After spending six months in a deten- 
tion station, he died. See Mexico (History: 
Civil War); Villa, Francisco; Carranza. 

HUGH CAPET, ka' pet (939-996), Duke of 
Francia and king of France from 987 to 996, 
was the first of the Capetian Dynasty (which 
see). Not until he was chosen king by the 
nobles as successor to Louis V, the last king 
of the Carolingian line, could it be said that 
France had a French king. His royal domin- 
ions, however, were only one-twentieth part 
of the country that is now France. The House 
of Capet has given ri8 sovereigns to Europe, 
which include thirty-six to France, twenty- two 
to Portugal, eleven to Naples and Sicily, and 
five to Spain. See Carolingians. 

HUGHES, huze , Charles Evans (1862- ), 

an American jurist and statesman, governor of 
New York, Associate Justice of the Supreme 
Court, Secretary of State, member of the 
World Court, then again, in 1930, appointed 
to the Supreme Court as Chief Justice. 
Hughes bears the distinction of being the 
only man who ever returned to the Supreme 
Court after once having resigned from it. 
In 1916 he was barely defeated for the 
Presidency by Woodrow Wilson. He was 
born at Glens Falls, N. Y., an,d was educated 
at Colgate and at Brown universities, and 
at the Columbia Law School. His law prac- 
tice began in New York City 111x884. 


Hughes was brought prominently into public 
life in 1905, when he was appointed special 
attorney by the New York legislature to in- 
vestigate the financial methods of the powerful 
life-insurance companies of the state. The 
thoroughness with which he performed his task 
resulted in an awakening of public opinion and 
in far-reaching reforms, and led in 1906 to his 
election as governor of New York on the Re- 
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publican ticket; he defeated his chief opponent, 
William Randolph Hearst, by 60,000 votes. 
Two years later he was reelected. During his 
terms as governor, Hughes was engaged in a 
ceaseless fight for reform. Through his efforts 
a Public Service Commission Act was passed, 
and the race tracks of the state were dosed. 
The struggle for direct primaries, begun by 
him, was long and bitter, but a law providing 
for that reform was passed in 19x3, 

Before the end of his second term, President 
Taft appointed him an Associate Justice of the 
Supreme Court of the United States, and he 
resigned the governorship in the autumn of 
19x0. Because of his determination to serve 
his country well as a member of the Supreme 
Court and to remain aloof from the rancors of 
partisan politics, Justice Hughes consistently 
refused to take any part in the contest for the 
Presidential nomination in xgx6> Without en- 
couragement from him,, Be was named as 'his 
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party’s standard bearer. In the November 
election, Woodrow Wilson (which see) defeated 
him by a narrow margin. In 1921 Hughes 
became Secretary of State in the Cabinet of 
President Harding, and was continued in that 
post under President Coolidge until 1925 (see 
articles on these Presidents), when he resigned, 
to reenter private law practice. 

His commanding talents were again used 
in the interest of his country when, as chairman 
of the American delegation at the Pan-Ameri- 
can Conference of 1928, which met in Havana, 
Cuba, he contributed much to the success of 
the meeting by his tact and his straightforward 
presentation of American ideals. The same 
year, Hughes was chosen to fill the unexpired 
term of John Bassett Moore in the World 
Court, Moore having resigned his membership. 
In 1929 Hughes took up his work in con- 
nection with the Court, but resigned in 1930 
to become Chief Justice of the Supreme Court. 
See Permanent Court of International 
Justice; Supreme Court. 

HUGHES, Rupert (1872- ), an Ameri- 

can author, best known for his fiction, of which 
he has produced many volumes. Pie was bom 
in Lancaster, Me., and his education was com- 
pleted at Yale University in 1899. He gained 
literary experience as assistant editor of Godey’s 
Magazine , Current Literature , and The Cri- 
terion. Military experience came to him in 
service, from private to captain, in the New 
York National Guard, as assistant to the New 
York adjutant general, as captain on the Mexi- 
can border in 1916, and later as major; his 
discharge was granted in 1919, when he became 
major in the Reserve Corps. 

Literary Output. The non-fiction of Hughes in- 
cludes American Composers , Love Affairs of Great 
Musicians , Music Lovers’ Cyclopedia , and George 
W ashington. As a dramatist he is best known for the 
comedy Excuse Me and his dramatization of Tess of 
the Storm Country. The motion-picture field claimed 
a share of his time, and for the films he produced, 
among others, Scratch My Back , The Old Nest , 
Dangerous Curve Ahead , Genuine , Souls for Sale , 
Remembrance , The Old Home Town , and The Patent 
Leather Kid. His novels include The Thirteenth 
Commandment, We Can’t Have Everything, Cup of 
Fury , Within These Walls, The Golden Ladder , 
Destiny, and Mermaid and Centaur. 

HUGHES, Thomas (1823-1895), an English 
author who portrayed incidents of the daily 
life of the typical English schoolboy with a 
sympathy and insight that make his stories a 
revelation of boy nature. The book which won 
him distinction was Tom Brown's School Days , 
published in 1856. The bulk of his literary 
work is insignificant when compared with this 
one celebrated book. Hughes was only ten 
years of age when he was sent to the famous 
school at Rugby, of which Dr. Arnold was 
, head master, and Tom Brown is a product of 


his personal impressions (see Rugby School; 
Arnold, Thomas). He enjoyed a long public 
career, as an advanced Liberal in Parliament 
and as one of the founders of the Christian So- 
cialists, and he de- 
voted a great deal of 
time to the social up- 
lift of the working 
class, particularly 
through the system of 
cooperation. 

Other Writings. Vaca- 
tion Rambles is a collec- 
tion of sketches which 
he wrote to defray his 
expenses on little Con- 
tinental trips, and these 
sketches served as his 
apprenticeship in writ- 
ing. The Scouring of the 
White Horse is a lively 
account of one of his 
vacation trips. He con- 
tinued his favorite hero’s career in Tom Brown at 
Oxford , which was first published as a serial in Mac- 
millan’s Magazine. His other works include The 
Memoir of a Brother , The Manliness of Christ , Alfred 
the Great, and a sketch of the socialistic settlement 
at Rugby, Tenn. 

HUGH TOWN. See Scilly Islands. 

HUGLI, or HOOGHLY, hoo' glie , RIVER, 
the principal delta channel through which the 
Ganges reaches the sea, formed by the union 
of three small rivers. Including its estuary, 
the Hugli is about 160 miles long. Commer- 
cially, this is the most important of the numer- 
ous delta outlets, for it is the one most easily 
navigated. Large boats can ascend to Cal- 
cutta, eighty-six miles from the sea. See 
Ganges River. 

HUGO, Victor Marie (1802-1885), a 
French poet, novelist, and dramatist, one of 
the commanding figures in the world of litera- 
ture. As a writer of fiction, he is best known 
as the author of that great epic of the human 
soul, Les Miserables . Those who look for per- 
fection of construction, proportion, and sym- 
metry in a novel will find none of these qualities 
in Les Miserables. This story of Jean Valjean, 
a man raised from the depths of sin and 
degradation, purified and transfigured by suffer- 
ing, is a masterpiece of emotional and descrip- 
tive writing, a lyric epic in prose. When it 
was published, in 1862, it appeared on die same 
day in ten different languages, and it still is 
widely read. 

Victor Hugo was born at Besangon, on Feb- 
ruary 26, 1802, the son of a distinguished gen- 
eral who served in the army of Napoleon 
Bonaparte. The boy was educated in Madrid 
and in Paris, and he grew up passionately 
devoted to the principles of the royalists and 
in the Roman Catholic faith. His poetic 
genius was revealed in his early odes and bah 
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Gilliat, hero of the book, kills an octopus 

lads, published before he was twenty-five, and 
when, in 1830, his tragedy Bernard was pro- 
duced in Paris, he was hailed as the great leader 
of the Romanticists (see Romanticism)* This 
was followed by several other plays, notably 
Marion Delorme , The King Amuses Himself } 
Lucrece Borgia , Ruy Bias, and Les Bur graves; 
but with the presentation of the latter, in 
1843, Hugo became convinced that his con- 
ceptions of the drama were too lofty for the 
limitations of the stage, and he abandoned his 
dramatic career* 

In 1829 he gave to the press his first impor- 
tant work in prose fiction, The Last Day of a 
Man Condemned to Death , a fervent protest 
against capital punishment* Notre-Dame de 
Paris , a great historic romance in the form of 
a prose narrative, with its wonderful picture 
of Paris in the time of Louis XI, followed in 
1831:. Three years later appeared the novel 
Claude Cueux , another eloquent plea against 
capital punishment, and then came several 
volumes of poems, revealing the author’s grow- 
ing sympathy for democratic ideals. In the 


1 a water battle staged in a rocky grotto, 
year 1841 he was elected to the French Acad- 
emy. 

The decade between 1843 and 1853 was a 
period of political activity for Hugo. In 1845 
he was made a peer of France by Louis Philippe, 
and the following year delivered his first speech 
in the House of Lords, or upper chamber 
of the French Parliament. On the outbreak of 
the Revolution of 1848, he gave his support to 
Louis Napoleon (later Napoleon III). When 
the latter ceased to favor his advancement, he 
became one of the leaders of the democratic 
faction, and after Napoleon’s seizure of power, 
in 1851, Hugo was one of those who continued 
the struggle against that tyrant. ( Forced 'to 
.flee from France, he went to Brussels and then 
to the island of Jersey, in the English Channel 
From this retreat he was expelled with other 
French exiles by the English government In 
1855, and finally settled on the island r of 
Guernsey, where he remained until 1870. 

In his Napoleon the Little and History of a 
Crime, written in the first year of his exile, 
Hugo gave’ vent to his indignation over the 
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manner in which the Second Empire under 
Napoleon III was founded. During his sojourn 
in the Channel Islands, he wrote, among other 
works, the first part of his Legend of the Cen- 
turies , an epic which in nobility and beauty 
rivals Milton’s Paradise Lost and Dante’s 
Divine Comedy; it was here also that he wrote 
the matchless Les Miser ables and two other 
novels splendid in imaginative power, The 
Man Who Laughs and Toilers of the Sea . 

In 1870 France began its disastrous war with 
Germany (see Franco- German War), and the 
empire of Napoleon III was soon tottering to 
its fall. In the troubled days that followed, 
Hugo took his seat in the National Assembly, 
which met at Bordeaux in 1871. Resigning in 
March of that year, he went to Brussels, from 
which he was expelled because of his defense of 
the Paris Commune (see Commune). Soon 
after he returned to Paris. In 1872 he pub- 
lished his Terrible Year , a volume of verse 
recording the downfall of the empire, so noble 
in spirit and so majestic in expression that it 
even glorified disaster. His last great romance, 
Ninety-three , an historic novel of the year 1793, 
appeared in 1874, but volumes of verse came 
from his pen until nearly the end of his life. 

He died on May 22, 1885, and his funeral 
was a great public pageant as magnificent as 
was ever accorded a king. His body lies in 
Paris, in the Pantheon (which see). b.m.w. 

{Under the title Les 'Miserables, the reader will find a 
detailed account of Hugo’s masterpiece.] 

HUGUENOTS, hu' ge nots, a term of doubt- 
ful. origin, applied by the Roman Catholics to 
the Protestants of France during the religious 
struggles of the sixteenth and seventeenth cen- 
turies. The Huguenots drew their inspiration 
from Calvin, and were at first bitterly disliked 
by the court and the bulk of the people of 
France. Under Henry II, 1547-1559, the Prot- 
estant party grew strong, and persecution 
began. Under Francis II the Huguenots be- 
came a political force and included within 
their ranks Henry of Navarre, his brother 
Louis, the Prince of Conde, Admiral Coligny, 
and many others of high rank and great ability. 
At the head of the Roman Catholics stood the 
Guises, who employed their influence with the 
weak young king against the Protestants. 

Upon the accession of Charles IX, the gov- 
ernment was administered by the queen mother, 
Catharine de’ Medici, who encouraged the 
Protestants in the free exercise of their religion, 
in order to curb the power of the Guises. But 
the bitter feelings of both parties plunged the 
country into the miseries of a civil war. Catha- 
rine, fearing then that Protestantism might 
become a permanent power in the country, 
suddenly made an alliance with the followers 
of the Duke of Guise, and together they carried 
out the dreadful Massacre of Saint Bartholo- 


mew’s Day, August 24, 1572. In the reign of 
the feeble Henry III, the Huguenots, under 
the leadership of Henry of Navarre and the 
Prince of Conde, became very powerful; and 
the king and Catharine w r ere compelled to make 
humiliating concessions which resulted in the 
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VICTOR HUGO 

The greatest French novelist of his century. The 
sublimity and splendor of his imagination and his 
mastery of language rank him with Shakespeare, 
Milton, and Dante. 

“War of the Three Henry’s.” Finding himself 
at the mercy of the Guises, Henry III caused 
the assassination of the Duke of Guise and 
the cardinal of Lorraine. This crime excited 
a violent outbreak, and to resist the opposition 
against him, the king allied himself with Henry 
of Navarre and the Huguenots. 

After the assassination of Henry III, the 
king of Navarre assumed the throne. ' How- 
ever, it was not until he had embraced the 
Roman Catholic faith, in 1:593, on advice of 
his minister Sully, that he was able to enjoy 
quiet possession of his kingdom as Henry IV. 
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In 1598 he issued the famous Edict of Nantes, 
which conferred upon the Huguenots liberty 
of conscience and admission to all offices of 
honor and emolument. The Huguenots now 
formed a kind of republic within the kingdom, 
which Richelieu, who looked upon it as an 
obstacle to the growth of the royal power, 
determined to crush. Despite the assistance 
of Charles I of England, the Huguenots were 
compelled to yield to the forces of Richelieu, 
and Rochelle, as well as other Huguenot towns, 
surrendered. 

Under the ministries of Richelieu and Maza- 
rin, however, the Huguenots were still allowed 
freedom of conscience. Later, Louis XIV, 
through the influence of Madame de Main te- 
non, revoked the Edict of Nantes. This was 
followed by a terrible persecution, over 100,000 
Huguenots being driven out, to carry their in- 
dustry, wealth, and skill to other countries. 
Louis XV, at the instigation of the Jesuits, 
issued a new edict to repress Protestantism, 
but so strong had the spirit of toleration 
become that it was revoked. The French 
Revolution for the first time gave the Protest- 
ants in France equal civil and political rights 
with Roman Catholics, but the recognized Prot- 
estant Church was not permitted to hold 
synods or general assemblies until 1872. French 
Protestants now number approximately one 
million. 


Related Subjects. The following articles in these vol- 
umes contain information which bears upon the Huguenots: 


Catharine de’ Medici 
Charles (France) 
Coligny, Gaspard de 
France (History) 
Guise 


Henry (France) 

Nantes, Edict of 
Reformation, The (France) 
Saint Bartholomew’s Day, 
Massacre of 


HUGUENOTS, The. See Opera (Some of 
the Famous Operas). 

HULL, England. See England (The 
Cities). 

HULL, William (1753-1825), an American 
soldier whose surrender of Detroit to the British 
during the War of 1812 overshadowed a milk 
tary career otherwise creditable. He was born 
in Derby, Conn., and educated at Yale College. 
In 1775, after completing law studies, he joined 
the colonial army as a captain, taking part in the 
leading Revolutionary battles, and rising 
to the rank of lieutenant colonel. After the 
war, he was elected to the Massachusetts state 
senate; in 1805 he became governor of the 
Territory of Michigan. 

Hull was promoted to the rank of brigadier 
general early in 1812, and was given command 
of the army in the Northwest. Soon after the 
outbreak of the War of 1812, he invaded Can- 
ada, but accomplished nothing, and in August, 
having recrossed the border, he surrendered 
Detroit to General Brock, after a weak resist- 
ance. It has been charged that he showed such 


great haste to surrender that, instead of wait- 
ing for a white flag of truce to be found, he 
seized a tablecloth and waved it over the walls 
of the fort. His act caused general indigna- 
tion, and a court- 
martial, held in 
March, 1814, ordered 
him to be shot, a sen- 
tence later remitted 
by President Madi- 
son. See War of 
1812. 

HULL HOUSE. In 
the heart of one of 
the foreign centers 
of Chicago is a social 
settlement known as 
Hull House, which 
was established by 
Miss Jane Addams 
and Miss Ellen Starr 
in 1889. It was one 
of the first of its kind 
in America, and has william hull 

become the most fa- ^ colonel in the Revolu- 
mous of these enter- tionary War, and Briga- 
prises. At the outset, dier General in the War of 
the founders secured l8r2, 

ample financial cooperation, and in this re- 
spect Hull House has been fortunate. It is 
under the active management of Miss Addams, 
who has been called the “first citizen of Illi- 
nois.” She is assisted by educated and de- 
voted resident workers. The buildings contain 
dormitories, a gymnasium with baths, a 
restaurant, boys’ club rooms, working girls’ 
club rooms, and a theater in which the people 
of the neighborhood give amateur plays. 

For eight months of the year, beginning in 
October, instruction in industrial work makes 
Hull House a busy center of such activities as 
printing and bookbinding, sewing and cooking, 
wood-working, metal-working, and spinning 
and weaving. There are also classes in geogra- 
phy, literature, music, art, and other subjects, 
as the need for them is seen. Dancing, gym- 
nasium work, and athletic sports offer whole- 
some recreation for young people, and good 
lectures and dramatic productions are given, 
of a kind to interest both young and old. 
During the summer months, the settlement 
aids in giving its people outings in the country. 
See Addams, Jane. l.l.b. 

Literary Reference. Much of the interesting life 
in the institution is described in Miss Addams’ book, 
Twenty Y ears at Bull Bouse, 

HUMAN AGE. See Age, subhead, 

HUMAN EPOCH, also called the Recent 
and the Holocene, the second epoch of the 
Quaternary Period, succeeding the Pleistocene 
Epoch and including the present time. The 
name Holocene is from the Greek and means 
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wholly recent . The division of the Quaternary 
Period into two epochs is an artificial one and 
is a survival from the time when it was errone- 
ously supposed that conditions and processes 
in the geologic past were radically different 
from those of the present. Throughout most 
of the world, outside the regions invaded by 
the Pleistocene glaciers hut now free from ice, 
geologic and geographic conditions of the pres- 
ent are nearly the same as in Pleistocene time. 
Great areas about both poles are still covered 
by continental glaciers, and, as far as geologic 
evidence goes, the Pleistocene Epoch has not 
yet ended. 

Therefore, the choice of some particular time 
as the end of the Pleistocene and the begin 
ning of the Recent Epoch must be made arbi- 
trarily, if at all. For convenience, the Recent 
Epoch is customarily regarded as having begun 
when the ice sheets had entirely disappeared 
from Europe, which was, according to the best 
available data, from 9,000 to 12,000 years ago. 
As the most modern estimates of the length 
of the Pleistocene Epoch range from one million 
to two million years, the Recent Epoch is by 
comparison a mere episode. 

Some forms of animal life that flourished in 
early Pleistocene time are now extinct, and 
the range of other forms has become greatly 
restricted. This change has been progressive, 
however, and was not associated with any par- 
ticular stage of Quaternary time. In fact, 
several species of animals have become extinct 
during the Recent Epoch. The distinguishing 
features of the epoch, however, have been the 
spread of the human race over the entire habit- 
able world, and, through the agency of man, 
the world-wide dispersion of domesticated 
varieties of animals and plants. In the de- 
velopment of agriculture, mining, manufac- 
turing, and commerce, man has made use of 
natural resources, and in so doing has modified 
the earth’s surface in a variety of ways. 

Many persons are prone to think that 
geologic changes are no longer going on in the 
earth’s crust, but such is not the case. They 
are still in progress, but many of them are so 
slow that the span of a human life is not long 
enough to detect them. The changes that arc 
most readily observed are those on the surface 
of the earth, which consequently lie in the 
domain of the branch of geology known as 
physical geography. L.LaF, 

Related Subjects. The reader is referred in these vol- 
umes to the following' articles: 

Evolution. Man 

Geology Physical Geography 

Glacial Epoch Quaternary Period 

HUMANE, hu mayn f , SOCIETIES, the pop- 
ular name for organizations having for their 
purpose the prevention of cruelty to animals, 
the prevention of cruelty to children, and the 
protection of birds, The first organization for 


the protection of animals was formed in Eng- 
land in 1824. In 1866 the first American so- 
ciety was formed in New York, through the 
influence of Henry Bergh (which see). Within 
the next few years, similar societies were formed 
in other states, and in 1875 the New York So- 
ciety for the Prevention of Cruelty to Children 
was organized, also through the influence of 
Mr. Bergh. Within the next five years, similar 
societies were organized throughout the coun- 
try. In 1877 a federation of the societies for 
the prevention of cruelty to animals and those 
for the prevention of cruelty to children was 
formed, under the name of the American Hu- 
mane Association. This became a national 
organization, with its main purpose the kind 
treatment of animals transported long dis- 
tances on railroads. Through the influence 
which this association brought to bear upon 
Congress, laws were enacted requiring better 
stock cars, and the unloading of stock in transit 
once in twenty-four hours for food, water, and 
rest. 

The Royal Humane Society of England was 
founded in 1774, and had for its purpose the 
resuscitation of persons who were nearly 
drowned. The society is still in existence and 
has for its motto, “A small spark may perhaps 
lie hid.” See Cruelty to Animals, Society 
for the Prevention of; Children, So- 
cieties for. 

HUMAN GROWTH, New Knowledge 
Concerning. Within recent years, the idea 
has gained ground that, even though a child 
or young animal consumes an adequate amount 
of foodstuffs to supply in proper proportions 
the fundamental elements of nutrition, never- 
theless these elements, especially minerals, 
cannot be assimilated unless there are activat- 
ing or stimulating bodies in the organism which 
will cause the different organs to appropriate 
out of the food materials the elements needed 
for normal growth and activity. These acti- 
vating bodies have been given the name of 
vitamins, suggesting that, while they are not 
themselves built into bone or tissue, they play 
a role in determining whether any food ma- 
terials can be converted into bone or tissue. 

Early in 1927, Professor Harry Steenbock 
(see subhead at end of this article) published 
the results of experiments concerning certain 
factors that influence growth and nutrition. 
About fifteen years before that date, he was 
conducting feeding experiments upon animals; 
and he observed that some of the animals that 
were being fed upon a combination of food 
materials which supplied all the elements re- 
quired for proper nutrition were still not thriv- 
ing on this ration. To be specific, goats upon 
which the feeding experiments were being tried 
were developing rickets; or, to use the technical 
phrase, they were becoming rachitic*"- their 
bones were growing weaker* The goats were 
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being fed straw and grains, and Professor 
Steenbock was studying particularly the intake 
and the outgo of minerals. Although the ration 
contained an adequate amount of mineral ele- 
ments, the animals were not retaining calcium 
which they had previously assimilated; bones 
and tissues were letting go of the minerals 
which had been stored up before the experi- 
mental feeding began; and the goats were de- 
veloping rickets. 

Then the goats were put out into a pasture 
where they could feed upon green grass. Soon 
they showed that they were again assimilating 
mineral elements and were overcoming their 
rachitic condition. They remained in the pas- 
ture for some time, and were then brought 
indoors and fed again upon the straw-and-grain 
ration. It was observed that they now assimi- 
lated the mineral elements from this ration, 
and it was inferred that there must have been 
an activating factor gained from eating grass 
out-of-doors which continued to operate in 
the organism after the animals had been 
brought indoors and put on a straw-and-grain 
ration. What could this factor be? Professor 
Steenbock set about to find an answer to this 
question; and for twelve years he conducted a 
variety of experiments which show that this 
activating factor is a compound developed by 
light acting upon either food materials or upon 
an animal directly. 

The Effect of Light upon Activating Factors 
in Food. It has long been known that cod- 
liver oil is valuable in preventing and curing 
rickets; that is, it is an anti- rachitic food, or 
one that causes normal assimilation of calcium 
in the animal or human organism. It has not 
been known, until recently, precisely what r 61 e 
cod-liver oil plays in the human organism in 
causing bones and tissues to assimilate mineral 
elements and to retain them when they have 
been assimilated. Professor Steenbock con- 
ceived the idea that cod-liver oil contains an 
anti-rachitic element which is developed in the 
codfish by light, or by the food that is eaten, 
and that this factor is fairly permanent and 
can incite calcium assimilation in the organism. 
The codfish lives, and its food is secured, in 
shallow water. Sunlight penetrates water 
readily, and it seemed reasonable to Professor 
Steenbock that the liver of the codfish stores 
up a vitamin which is developed by sunlight 
acting upon the codfish or upon the food that 
the fish consumes. 

Taking this hypothesis as a basis for experi- 
mentation, he conducted experiments which 
proved that when an animal is subjected to 
sunlight, there develops this anti-rachitic ele- 
ment, which is called Vitamin D, Sunlight is, 
of course, a composite of different rays; it was 
probably the ultra-violet rays that were active 
in developing the anti-rachitic element in the 
animal organism. The experimenter knew that 


ultra-violet rays could be produced by the 
quartz mercury-vapor lamp, so he proceeded 
to irradiate animals with this lamp. He ob- 
served that animals fed on the rachitic ration, 
that is, straw and grain, so that they were 
losing calcium from their bones and tissues, 
when subjected to ultra-violet rays from the 
quartz mercury- vapor lamp immediately began 
to assimilate calcium from their ration, and to 
retain the calcium which had already been 
assimilated, so that they commenced to thrive 
on a ration which previously produced a 
rachitic condition. 

Experiments were then extended to young 
animals. It was found that the growth of a 
young rat could be stopped by feeding it on a 
ration that contained all the elements necessary 
for proper nutrition, but which did not contain 
the stimulating growth element, Vitamin D. 
But when young rats that had stopped growing 
were irradiated by the quartz mercury-vapor 
lamp, they began to grow again, although they 
were subsisting on the same ration that had 
previously caused arrest of growth. These 
experiments were continued in a variety of 
ways, until it was shown beyond doubt that 
animals subjected to ultra-violet rays will de- 
velop Vitamin D, which will activate the assimi- 
lation of calcium from food material. 

Irradiating Food so as to Develop the Acti- 
vating Vitamin. When it was evident that 
ultra-violet rays act upon animals so as to in- 
crease their power of calcium assimilation, 
attention was turned to the question of the 
relative values of different foods in respect to 
calcium assimilation; or, to put it in another 
way, Steenbock proceeded to study the foods 
that prevent or cure a rachitic condition in 
animals. His goats, when turned out into 
pasture where they could eat grass, began to 
assimilate mineral elements in their food; while 
previously, when they were kept indoors away 
from sunlight, they were unable to assimilate 
calcium and they actually lost what they had 
assimilated from earlier feeding. It followed 
inevitably, then, that foods acted upon by 
ultra-violet rays can develop the anti-rachitic 
element. Professor Steenbock has conducted 
extensive experiments which have shown that, 
when certain foods are irradiated, the anti- 
rachitic factor becomes active. 

Irradiation of Food May Influence Bodily 
Functions as Well as Growth. Steenbock made 
a study of hay foods, in order to determine 
under what conditions they could be made 
most potent in activating calcium assimilation 
in the organism. Going into a field of hay, 
he would cut some of it, and allow part of it 
to cure in the sun and the rest of it in the dark. 
He then conducted metabolism experiments, 
and found that animals fed upon the sun-cured 
hay prospered better than animals fed upon 
the barn-cured hay. The conclusion to be 
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drawn from this fact was that hay cured in 
the sun developed the activating element, 
Vitamin D, while hay cured in the dark did 
not develop it. 

Experiments were further extended to ani- 
mal products, such as milk derived from goats 
and cows, and eggs derived from hens. _ Elab- 
orate experimentation proved that milk ob- 
tained from goats or cows that had been 
irradiated either by sunlight or by the quartz 
mercury- vapor lamp contained the anti-rachitic 
element, while the milk obtained from non- 
irradiated cows or goats lacked this element. 
It is not known to-day exactly how it is pos- 
sible for the animal organism when acted upon 
by ultra-violet rays to develop the stimulating 
Vitamin D, and to store it up in its milk or 
its muscles or the oil in its liver; but for our 
purpose, it is enough to understand that 
Vitamin D can be developed and can become 
incorporated in the milk and muscles of irradi- 
ated milk-producing animals. 

This explains a fact which has long been 
observed, but the causes for which have not 
been understood heretofore. Young children 
will grow more rapidly on the milk of some 
cows than of others. Undoubtedly, the prin- 
cipal factor involved is that the milk of some 
cows contains Vitamin D in a higher degree 
than is true of the milk of other cows. Take, 
for instance, a cow that is being fed on hay 
that has grown in a cloudy, foggy region, and 
that has been cured in the dark. Then take 
another cow that is being fed hay that has 
been grown and cured in the sunlight. Other 
things being equal, milk from the latter cow will 
promote calcium assimilation in the nutrition 
of a young child more efficiently than milk 
from the former cow. 

Professor Steenbock extended his experi- 
ments to hens. He found that he could in- 
fluence egg production by irradiating hens and 
the food they eat. Hens living on irradiated 
foods range higher in egg productivity than do 
hens living on a non- irradiated ration. Also, 
hens subjected directly to the quartz mercury- 
vapor lamp show increased activity in egg 
production. Further, the eggs obtained from 
irradiated hens or those living on irradiated 
food have firmer shells than those secured from 
non- irradiated hens, or from those living on a 
rachitic-condition ration. Once more, eggs 
from irradiated hens possess a higher degree 
of hatchability than those from non-irradiated 
hens; and hens that were developing a rachitic 
condition so that they could not eject their 
eggs, recovered their power when put upon an 
anti-rachitic ration or subjected to irradiation 
from the quartz mercury-vapor lamp. See 
Ultra-Violet Rays; Vitamins, m.v.q’s. 

Harry Ste enbo ck (r $86- ), a ipedalist ■ . In . agrh 

cultural chemistry, born in Wisconsin. He* received 


three degrees in the University of Wisconsin, and also 
studied in Germany. He began instructional work in 
the University of Wisconsin in rgo8, and has been con- 
tinuously in that university since then. Professor 
Steenbock has devoted his time and energies quite 
largely to experimental work in agricultural chemis- 
try, and has shown exceptional skill and acumen in 
the study of problems in his field, particularly in 
animal nutrition and the effect of ultra-violet light 
on metabolism. For his discovery of the effect of 
ultra-violet light on the nutritive value of grains, as 
sketched, he was offered a very large sum by food 
manufacturers, but he declined to take money for his 
personal use. All the proceeds from his discovery 
were placed in a research fund in charge of a com- 
mittee of the alumni of the University of Wisconsin. 
The fund is now being devoted to research in the field 
of nutrition. 

HUMANITARIANISM. See Sociology 
(Applied Sociology). 

HUMBER RIVER, a short waterway in Eng- 
land, flowing eastward between the counties 
of York and Lincoln and emptying into the 
North Sea. It was by this river that the 
Norsemen invaded the country, in the ninth 
and tenth centuries. With its tributaries, the 
Ouse and the Trent, which rise in the northern 
and central parts of the island, respectively, 
the Humber forms an important water system 
for exporting and importing raw and manu- 
factured products. Varying from one to seven 
miles in width, it is navigable for the largest 
steamers for about half of its forty-mile course. 
Hull and Great Grimsby are the two most 
important cities on its banks. See England 
(English Rivers). 

HUMBERT I (1844-1900), king of Italy, 
eldest son of Victor Emmanuel II, was bom in 
Turin. In 1866, during the war between 
Prussia and Austria, 
he commanded a di- 
vision of the Italian 
army and served with 
skill and bravery. In 
1868 he married his 
cousin, Marguerite of 
Savoy, and succeeded 
to the throne on the 
death of his father in 
1878. The queen sur- 
vived her husband 
twenty-five years. 

The most notable 
event of Humbert’s 
reign was the forma- 
tion in 1891 of the 
Triple Alliance, be- 
tween Italy, Austria, 
and Germany, which 
remained in force un~ Humbert 1 

til Italy opposed the Germanic powers in 1915 
in the World War. 'This alliance resulted in 
heavy taxation of an already financially ' de- 
pressed country, and tended to lessen the popu- 
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larity Humbert had achieved during the early 
part of his reign. Three attempts were made 
upon his life. One at Naples, in 1878, and 
another near Rome, in 1897, were unsuccessful; 
on July 29, 1900, he was killed by the anarchist 
Bresci. The present king, Victor Emmanuel 
III, is his son. See Victor Emmanuel (II 
and III); Italy (History: The Modern King- 
dom) ; Triple Alliance. 

HUMBLEBEE. See Bee (The Bumblebee). 

HUMBOLDT, Alexander, Baron von 
(1769-1859), the founder of the modern science 
of physical geography, which he described in 
the picturesque book called Cosmos , written 
in 1845. Although 
born in Berlin, he 
grew up in the quaint 
old Castle of Tegel 
near Potsdam, study- 
ing with his elder 
brother Wilhelm un- 
der private tutors, 
until he entered the 
University of Frank- 
fort-on- the- Oder. 

From childhood he 
always was interested 
in natural history, es- 
pecially rock forma- 
tions and flowers, so 
his studies were 
mainly along that 
line. While in Berlin, he met George Forster, 
the famous naturalist who had accompanied 
Captain Cook on his expedition around the 
world. The two became great friends, for 
Forster’s love of freedom and travel fascinated 
young Humboldt, and the latter determined 
to go on a trip of exploration. In 1790, after 
a short trip through Holland and England, he 
published his first work, entitled Observations 
on the Basalt of the Rhine. 

His passion for travel was strengthened by 
his studies; so in 1797 he resigned his position 
as superintendent of mines under the Prussian 
government, and, after being disappointed in 
an exploring trip which had been planned and 
then abandoned by the French government, 
he resolved on his own account to visit the 
interior of South America. With a friend, he 
fitted up the small vessel Pizarro , on which 
the two men left to explore unknown regions. 
For five years the travelers were constantly 
exploring the great rivers, plains, and moun- 
tains of the southern continent. 

In 1804 Humboldt returned with his party 
to Paris, where he spent twenty years writing 
up his observations and scientific investiga- 
tions, which are included in seven large vol- 
umes* In 1827 the king of Prussia asked him 
to live in Berlin, and his home thereafter was 
in that city; a portion of the time he resided 
at the court. The year he moved to Berlin he 


delivered a remarkable series of lectures which 
formed the basis for his Cosmos. This book 
contained the most complete description of 
the physical universe that had been written 
up to that time. 

HUMBOLDT CURRENT. See Pacific 
Ocean. 

HUMBOLDT GLACIER. See Arctic 
Lands and Seas (Ice Formation). 

HUMBOLDT RANGE. See Nevada (The 
Land). 

HUMBOLDT RIVER, the longest water- 
way of Nevada. It rises in Elko County, in 
the northeastern part of the state, and flows 
southwesterly for about 350 miles into Hum- 
boldt Lake. Its course is through a barren 
region whose soil is chiefly alkaline, and its 
waters are so saturated with alkali that they 
are salty. This narrow stream, in some places 
only a few yards wide, cuts through rugged 
mountain peaks and a valley which is the 
only pass extending east and west through the 
mountains of the state. See Nevada (Rivers 
and Lakes). 

HUME, David (1711-177 6), author of im- 
portant principles of modern political economy, 
and a noted historian. He also influenced, to 
a great degree, the 
philosophic thought 
of the eighteenth cen- 
tury. Hume was 
born in E din - 
burgh, the younger 
son of the laird of 
Ninewells in Ber- 
wickshire. His first 
work, published in 
1739 and 1740, was 
the Treatise upon 
Human N a ture, 
which was a valuable 
contribution to the 
science of psychology. 

Flume taught that 
one could not have 
ideas or thoughts ex- 
cept such as were 
derived from impressions gained through the 
several senses, either directly or by means of 
memory images. 

HUME DAM (Australia). See Murray 
River. 

HUMERUS. See Arm. 

HUMIDITY. As the moisture from the 
seas, rivers, and lakes evaporates, it fills the 
air with water vapor, a condition of the; 
atmosphere which is described by the term hu- 
midity , When the air contains a great deal 
of vapor and feels damp, the humidity is said 
to be high, but if very little moisture is present, 
the humidity is low. Usually, the air is not 
completely filled with water vapot, unless it 
is raining; the amount varies greatly with the 
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HUMMING BIRD 



SOME OF THE HUMMING BIRDS 

At left, a pair of ruby-throated, and another detail of nest of this species in the upper right illustration, Be- 
low, a pair of humming birds, compared in size with a twenty-five-cent piece. 


temperature and location. The higher the 
temperature of the air, the greater the amount 
of vapor it may contain. When as much mois- 
ture is present as the atmosphere can hold at 
a certain temperature, the air is said to be 
saturated, or at the dew point. The lower air 
over the ocean is usually almost saturated, 
while far inland, in desert regions, the air is 
very dry. 

The ratio of the amount of water vapor in 
the air to the amount required for saturation 
at that temperature is called the relative hu- 
midity . Thus, if the air contains one-half the 
amount of vapor which it can hold, the relative 
humidity is fifty per cent. Wherever the land 
is agriculturally productive without irrigation, 
the relative humidity is about sixty-five per 
cent. A person feels “sticky” and uncomfort- 
able when the humidity is too high, for the 
perspiration of the skin does not evaporate 
easily; but, on the other hand, too little hu- 
midity is injurious to the health. For this 
reason, some means should be adopted for 
getting vapor into the atmosphere in a heated 
living room. Basins of water may be kept on 
registers, a jet of steam may be allowed to 
escape from a radiator, or a water pan may be 
kept in a furnace (see Heating and Ventila- 
tion). The amount of moisture in the air is 


determined in various ways, but generally a 
form of hygrometer, consisting of two ther- 
mometers, is used. r.h.w. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Cloud .Evaporation Hygrometer 

Dew Fog Rain 

HUMMING BIRD, the name of a family of 
birds including the smallest species known. 
Their name refers to the whirring sound made 
by their wings. They have no singing note. 
Humming birds are further distinguished for 
their brilliant plumage and their rapid, darting 
flight. Of the more than 400 species that have 
been identified, only eighteen are known in 
the United States; of these, all but one species 
belong to the Southwestern and Pacific coast 
states. The smallest of the humming birds, 
when stripped of their feathers, are no larger 
than a bumblebee, and only a few are over 
six inches long. The largest is a native of the 
South American Andes, which, grows to be 
eight and one-half inches in length* The long, 
slender bills of these birds are especially 
adapted for sucking the sweet nectar of such 
flowers as the honeysuckle, the clematis, and 
the deep-cupped trumpet flower. The tongue, 
too,’ is long, and is forked at the tip, constitute 
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ing a very efficient implement for procuring 
food. Insects, however, form an important 
part of their diet, and they seize them within 
the recesses of flowers, and also while on the 
wing. Sometimes they invade the web of the 
spider and snatch away its prey. 

Ruby-Throated Humming Bird. This, the 
smallest and daintiest of the birds of the United 
States, is the only one of the humming-bird 
family found east of the Mississippi River and 
north of Florida. In winter it seeks the warm 
regions from Florida to Central America, but 
between May and October it may be found 
from Southern Canada to the Gulf of Mexico. 
Less than four inches long, and clothed in a 
brilliant coat of bright, metallic green, it well 
deserves the characterization of James Whit- 
comb Riley, in his South Wind and the Sun: 

And the humming bird that hung 
Like a jewel up among 

The tilted honeysuckle horns. 

This beautiful creature seems indeed to be a 
“winged jewel” as it hangs poised in midair 
before a deep- throated flower. The next in- 
stant it flashes out of sight, scarcely giving the 
observer time to note the brilliant throat and 
breast, which is metallic-red in one light, 
orange- flame in another, and in still another a 
dusky orange. Its tiny cradle, made of shreds 
of bark, soft grass, and bits of plant down or 
cat- tail fluff, is no less exquisite than itself. 
The mother bird prefers a situation high up in 
the branches, and very often she covers the 
outside of the nest with lichens or bits of bark 
that blend so harmoniously with the back- 
ground one hardly knows the little home is 
there. During the nesting season, the male 
bird assumes an air of boldness, and he will 
fight intruders, larger than himself, with re- 
markable agility and fearlessness. Two tiny 
white eggs are laid, and the young are hatched 
without feathers, d.l. 

Scientific Name. 

Humming birds consti- 
tute the family Trochi- 
l i cl a e. T h e r u b y- 
throated is Archilochus 
coluhris. 

HUMMING-BIRD 
MOTH. See Hawk 
Moth, 

HUMPERDINCK 

hoom' fur dingk , En- 
gelrb rt ( 1 8 54- 1 9 2 r ) , 
a German composer 
best known for his 
children’s operas, or 
musical fairy plays, 

Elimel und Gretel , 

The Snow Maiden , 
and The Royal Children . He was born at 
Bonn, was an especial friend and prot of 


Wagner, and it was he who prepared and 
coached the first cast of Wagner’s Parsifal 
at Bayreuth, in 1882. Humperdinck wrote 
many songs, some chamber music, and a few 
choral works. His Moorish Rhapsody for the 
orchestra embodies his impressions of Southern 
Spain. He also wrote incidental music to 
several of Shakespeare’s plays, including The 
Merchant of Venice, A Winter's Tale , The 
Tempest, and As You Like It. However, he 
was most successful in his rendering of delicate 
folklore and fairy themes. His last opera, 
Die Marketenderin , was produced in Cologne 
in 1914. 

HUMPHREYS, West H. See Impeachment. 

HUMPTY DUMPTY. See Language. 

HUMUS, hu r mus , from a Latin word mean- 
ing ground , is organic matter decomposed in 
the soil. When vegetable matter decomposes, 
its elements of carbon, oxygen, hydrogen, 
nitrogen, etc., pass off in various forms, such 
as water, ammonia, and carbon dioxide; some 
decomposed parts are carried into the earth 
in solution, and perform no work of conse- 
quence in nature’s plan. What remains of the 
decomposed matter is given the name humus , 
and it was long ago discovered to be one of the 
most important constituents of the soil. Usu- 
ally where you see rich, dark-brown or black 
soil, the color is imparted by humus, but just 
what its chemical composition may be is not 
well understood. Humus is present always in 
peat bogs, and it is found in all agriculturally 
rich surface soil. It is the chief source of 
nitrogenous plant foods. See Soil (Kinds); 
Nitrogen; Peat. 

HUNDRED, a medieval political desig- 
nation of a unit of territory in England; it 
was less extensive in area than a shire (county), 
but was larger than a parish (town). The 
origin of the word is lost in obscurity. Some 
of the hundreds were only two square miles in 
extent, while others covered three hundred 
square miles. Their political status was some- 
what like the relation of an American town- 
ship to the county of which it is a part, or a 
county in its relation to the state; in many of 
their functions, they enjoyed independence of 
the larger administrative areas of which they 
were units. Each hundred had a court, known 
as the Hundred Court. Sessions were held 
frequently, during the thireenth century as 
often as seventeen times a year; its decrees 
were as authoritative as those of the courts of 
larger political divisions. The system of 
hundreds began to lose prestige during the 
reigns of the Tudor sovereigns. 

HUNDRED DAYS, The. See Elba; Bona- 
parte, ■ Napoleon. 

HUNDRED FALLS, OR GREAT AUGH- 
RABIES. See Orange River. 

HUNDREDWEIGHT. See DENOMINATE 
Numbers (Tables of Weight Measures). 
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“the turmoil or conflict’’ 

The figure of Joan of Arc may be seen in the center of the oncoming host, in the upper right of the illustration. 



HUNDRED YEARS’ WAR, a protracted 
struggle between England and France, which 
began in 1337 and ended in 1453. ^ lasted 

during the reigns of five English kings, from 
Edward III to Henry VI, and of five French 
kings, from Philip VI to Charles VII. One of 
its chief causes was Edward Ill’s claim to the 
French throne be- 
cause his mother 
was a sister of 
Charles IV of 
France. The Bat- 
tle of Crecy, fought 
in 1346, at which 
gunpowder was 
first used, was the 
first important en- 
gagement, al- 
though the war 
began nine years 
earlier. The Eng- 
lish gained a com- 
plete victory at 
Cr6cy, and ten 
years later were 
victorious at Poi- 
tiers. They lost 
ground, however, 
in spite of these 
victories, and were 
driven from the 
country. The Eng- THE BATT3LE 

lish had practically no holdings in France when 
Charles VI ascended the throne, in 1380. 

War broke out again in 1415. France, 
weakened by internal dissensions, could not 
successfully repel its enemy, and in 1420 
Henry V compelled Charles VI, by the Treaty 
of Troyes, to acknowledge him as his heir. In 
1429, spurred on by Joan of Arc, France gradu- 
ally forced the English to surrender their gains, 
and at the end of the war, Calais was the only 


French territory held by the English. This 
was not regained for a century. 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 

Calais Crecy Joan of Arc 

HUNGARY, one of the two states that com- 
prised the Austro- .Hungarian Monarchy before 

the dismember- 
ment of the Dual 
Monarchy through 
its defeat in the 
World War. Hun- 
gary, like Austria, 
is now a separate, 
independent coun- 
try, greatly j re- 
duced in area and 
in prestige. The 
old Hungarian 
kingdom formed a 
compact area that 
lay within the cres- 
cent-shaped curve 
o£Austria,the 
whole lying south 
of Eastern Ger- 
many and of for- 
mer .Russian Po- 
land, and north of 
the Balkan Penin- 
. sula. Having a total 

of cute area of 125,641 

square miles, Hungary was made up of Hungary 
proper; the historic province of Transylvania, 
which had united with Hungary in 184S; the 
self-governing erownland of Croatia and Sla- 
vonia; and the city and district of Flume, ge- 
ographically a part of Croatia, but politically a 
separate division within the kingdom. The 
Hungarian realm covered more than half the 
area of Austria-Hungary, but its population of 
20,886,487. (census of 1910) was only about 
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THE OLD AND THE NEW HUNGARY 

At the left, the black area was the old kingdom of Hungary, a part of the Dual Monarchy of Austria-Hungary; 
at the right is the new Hungary of 1919, with the new states north and south. 


forty per cent of the total population of the 
Dual Monarchy (see maps in the article 
Austria-Hungary) . 

Austria and Hungary had a common sover- 
eign, who ruled as emperor of Austria and king 
of Hungary. Each country had its own Parlia- 
ment, meeting in Vienna and Budapest, re- 
spectively, but foreign, military, and financial 
matters were disposed of jointly. The domi- 
nant people in Hungary were the Magyars (a 
synonym for Hungarians), numbering over 
10,000,000. In Transylvania, Rumanians were 
in the majority, and in Northern Hungary 
there was a large proportion of Slavs, chiefly 
Slovaks and Ruthenians. Serbs and Croats, 
members of the South Slav group, predomi- 
nated in Croatia-Slavonia. Hungary therefore 
had its racial problems before the Treaty of 
Trianon caused the kingdom to be shorn of 
over two- thirds of its territory and millions of 
its people. 

Boundaries and People. The new Hungary 
is a minor state with an area of 35,916 square 
miles, or about that of Indiana. It is bounded 
on the north by Czechoslovakia, a republic to 
which Hungary was forced to cede northern 
territory in the Carpathian Mountain region, 
with over half the population Slovak. Austria, 
on the west, is itself a small, weak republic. 
Yugoslavia, one of the states erected on the 
dismembered Dual Monarchy, lies on the south- 
west and south. Both Austria and Yugoslavia 
possess former Hungarian territory. Austria 
was awarded over 1,500 square miles of Ger- 
man-settled land (Burgenland) in the western 
part of the kingdom. Yugoslavia has Croatia 
and Slavonia as one of its provinces, and an- 
other province, Yoyvodina, is also made up 
of former Hungarian territory, including por- 
tions of the Banat of Temesvar. To Rumania, 
which lies to the east, Hungary ceded Tran- 
sylvania and bordering districts and parts of 
the Banat (for other details see Trianon, 
Treaty or). 


In the new kingdom, the Magyars number 
about 7,150,000. There are, besides, over 
550,000 Germans, about 142,000 Slovaks, and 
smaller numbers of Rumanians, Croats, Serbs, 
and other races. In the countries which bene- 
fited by the change of Hungary’s boundaries, 
there are 3,500,000 Magyars, and they and 
their countrymen in what is left of Hungary 
regard the plight of their fatherland with bitter 
and rebellious feelings. The peasants, number- 
ing 4,500,000, are now the dominant group in 
the population. They are a picturesque people, 
who cling to the colorful costume that has been 
worn by the Hungarian peasantry for centuries. 
The landowning aristocracy includes a highly 
intellectual and intensely patriotic element of 
the population. 

Principal Cities. Hungary’s largest city and 
capital, Budapest, is treated elsewhere under 
that title. Other important cities are de- 
scribed below: 

Szeged, scg' cd, the second city in population, is 
situated on the west bank of the Tisza River, 118 
miles southeast of Budapest. The city is the com- 
mercial center of a fertile agricultural area, and 
before the war it enjoyed a prosperous trade in grain, 
wool, and tobacco. After a disastrous flood, which 
overtook the city in 1879, Szeged was rebuilt, be- 
coming a modern municipality with broad, circular 
avenues, beautiful public squares, and stately public 
buildings. Fine quays extend along the river, and a 
dam has been erected to prevent furthur damage to 
the city. As a manufacturing center, Szeged is noted 
for its soap and various food products, such as 
Hungarian pepper (paprika). Population, 120,000. 

Debreczen, or Debrecen, deb' reh tsen, the third 
city in size, is situated on a sandy plain, about 137 
miles east of Budapest. Although it is a town of an- 
tiquity, only a few old landmarks remain as reminders 
of the past. The walls of the ancient city have given 
way to broad boulevards, and a modern city spreads 
out into the plains. Numerous educational institu- 
tions are located in Debreczen, the most famous of 
Which is the Reformed Collegium, founded in 1 53 1. 
Because of the power of the Reformed Church in 
Debreczen. it is sometimes called the “Protestant 
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Home Life In Hungary (a). Bride and groom in prescribed wedding garments. A woman in national costume. 
Shepherd on the plains, watching his flock. Young men in national costumes, still seen in many parts of 
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Rome.” Large city-owned cattle ranches are chiefly 
responsible for the importance of the city as a cattle 
market. Population, 105,000. 

Physical Features. Hungary occupies the 
greater part of the plain of the Middle Danube. 
That river enters the country in the extreme 
northwest, runs through it easterly for about a 
hundred miles, and then flows southward into 
Yugoslavia, passing through Budapest, in the 
far north. The Carpathian Mountains sweep 
in a wide curve above the northern and eastern 
boundaries, while the Alps and Balkan ranges 
form a barrier on the west and south. The 
only river of importance besides the Danube 
is the Tisza, which traverses the country from 
north to south in the eastern part. Most of 
Hungary is a level plain. The only timber 
and mineral resources left are found in a range 
of hills and mountains in the west, extending 
from southwest to northeast, and crossing the 
Danube above Budapest. Hungary has a typi- 
cal continental climate, the summers being 
hot and rather dry, and the winters very cold. 
There is a moderate rainfall. 

Industry and Commerce. The chief industry 
of Hungary is agriculture. The alluvial soil 
of the plain produces good crops of wheat, 
corn, rye, barley, potatoes, and sugar beets, 
and there is a profitable grape industry. As 
in the Great Plains region of the United States, 
the breeding of horses and cattle has long 
been a typical Hungarian industry, but much 
of the natural pasture area has been converted 
into plowland, and the herds are not so large 
as formerly. Swine, sheep, and poultry also 
are raised. 

The leading manufacturing industries are 
dependent on agriculture, and include flour- 
milling, sugar-manufacturing, distilling, and 
the working of hemp and flax. There is some 
iron and steel manufacture, one iron-ore mine 
having been left to the country. With eighty- 
six per cent of its forests and all of its mercury, 
gold, silver, copper, and salt mines transferred 
to other countries, Hungary’s lumbering and 
mining industries arc centered chiefly in the 
western hills, where coal is found in consider- 
able quantities. Tn the northeastern part of 
the country, Hungarian wines of the best 
quality are produced. Budapest is famous for 
its flour mills; in this city the first roller-process 
mills were successfully operated. 

Hungary’s chief exports are flour, live ani- 
mals and animal products, grain, sugar, and 
electrical machinery. It imports coal, lumber, 
and manufactured products in wide variety. 
Trade is carried on principally with Austria 
and Czechoslovakia. 

Education and Religion, Hungary has com- 
pulsory education for children between the 
ages of six and twelve, and attendance for 
three years in continuation schools is also re- 
quired. Four universities and sixteen theo- 


logical colleges are in operation; of the latter, 
twelve are Roman Catholic, representing the 
largest number of church members in the 
country. Religious liberty is granted to all. 

Government. In 1918 an unsuccessful at- 
tempt was made to establish a republic. In 
1919 a Soviet government was organized, and 
this, in turn, was soon superseded by a mon- 
archial regime which put the old Constitution 
into force. Charles I of Austria having re- 
nounced his exercise of power in 1918, Hungary 
was declared a monarchy with a vacant throne, 
and the administration of affairs was entrusted 
to a regent. There is a national legislative body 
of two houses, and a Cabinet of ten members. 

History. The Hungarians, who are correctly 
called Magyars, are related to the Finns, and 
are not to be confused with the Huns who 
helped to destroy the Roman Empire. Enter- 
ing the present territory of Hungary at the 
beginning of the tenth century, the Hungarians, 
who were then in a state of barbarism, con- 
quered the Slavic tribes in the basin of the 
Middle Danube, and made numerous settle- 
ments. Having adopted a civilized mode of 
life, they became converts to Christianity be- 
fore the end of the century, and under Stephen, 
crowned first king of Hungary in 1000, made 
rapid progress. Under the reign of the great 
monarch Matthias T (son of John Hunyadi), 
who became king in 1458, Hungary reached 
the height of its glory, for no reigning monarch 
of the time could rival Matthias in military 
genius, love of learning, and statesmanlike 
ability. But with his death in 1490, there 
began a period of factional strife and anarchy, 
of which the watchful Turks were swift to take 
advantage. On August 29, 1 526, occurred the 
great Battle of Mohacs Field, in which the 
Hungarians were completely defeated, the king 
and 20,000 of his soldiers falling in the fight. 

As a result, nearly all of the kingdom of 
Hungary was conquered, Buda, the capital, 
with its surrounding territory, falling to the 
Turks, while the Hapsburgs "held the western 
territories. Exasperation over the religious and 
political persecutions of Vienna led to a rising 
in which a faction of the Hungarians called 
their century-long enemies, the Turks, to their 
aid, and in 1683 Vienna was all but forced to 
surrender to the Moslems. John Sobieski saved 
it, however, and three years later, Buda was 
also wrested from the Turks, In gratitude for 
the deliverance from the Turks, Parliament; 
recognized the hereditary claims of the Haps* 
burg family, by legal enactment. 

In the early* eighteenth century, a rebellion 
lasting twelve years agitated the Hungarians, 
but Maria Theresa, empress of Austria, aroused 
their feelings of loyalty, and they aided her in 
her struggle against Frederick the Great. Dur- 
ing the later eighteenth and early nineteenth 
centuries, however, discontent was constantly 
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HUNGARIAN ROYAL PALACE BUILT FOR FRANCIS JOSEPH 

He had complained that he lived in the Austrian capital, Vienna, because there was no fit place for him. in 
Budapest. After the palace shown above was built, he refused to be reconciled to a lengthy sojourn in the 
Hungarian capital, and it is declared he stayed there only a half hour each year — just long enough to comply 
with the law of the Dual Monarchy, which required that he reside in both capitals. 


growing, and in 1848 a revolt broke out under 
the leadership of Louis Kossuth. The inter- 
vention of Russia made all efforts vain, and it 
was not until 1866, when Austria suffered so 
sharply at the hands of Prussia, that the Hun- 
garians regained their constitutional liberty. 
Under Francis Deak, Hungary made certain 
demands, and these were acceded to in the 
Ausgleich of 1867, the instrument which es- 
tablished the Dual Monarchy of Austria- 
Hungary. Francis Joseph was crowned at 
Buda on June 8, 1867, as king of Hungary, 
and succeeded in making himself very popular 
with his Magyar subjects. He died in 1916, 
in the midst of the World War, and was suc- 
ceeded by his grand-nephew, Charles I. 

[For an account of the joint history of Austria and Hun- 
gary from the time of the Ausgleich of 1867 until the break- 
up of the Dual Monarchy, see Austria-Hungary (His- 
tory); see, also. World WarJ 

In November, 1918, immediately after the 
surrender of the Central Powers, Charles with- 
drew the exercise of his royal prerogatives, and 
appointed Count Michael Karolyi Prime Min- 
ister, To the surprise of everybody, Karolyi, 
a few days later, proclaimed Hungary a republic 
and himself its President. In this move he was 
supported by the Communists, who began 
forming Soldiers and Workers’ Soviets. As the 
year wore on, the people were driven to desper- 
ation by hunger and lack of the necessities of 
life,' and in March, tgig, a more radical form 
of government was established under the leader- 


ship of Bela Kun, a follower of the Russian 
Lenin. Bela Kun’s Soviet government was in 
power but a few months, for the Hungarian 
people as a whole are not radical in thought 
or sympathy. 

In January and February, 1920, elections 
were held for representatives to a new Parlia- 
ment. That body authorized a continuance 
of the pre-war Constitution, and Admiral 
Horthy was elected regent. Two attempts. of 
King Charles to regain the throne met with 
failure, but the economic and financial condi- 
tion of the country was so dubious during 
1922 and 1923 that the government appealed 
to the League of Nations for a loan. Jeremiah 
Smith, an American, was appointed financial 
supervisor in 19 24, and by 1926 the reconstruc- 
tion of the country was declared complete, J.P. 


Related Subjects. Including the references given above 
the reader is referred in these volumes to the following 
articles: 


Austria 

Austria-Hungary 

Budapest 

Carpathian Mountains 
Charles I 
Danube River 
Francis Joseph I 
Hapsburg, House of 


Kossuth, Louis 

League of Nations 

Magyars 

Maria Theresa 

Slavs 

Soviet 

Trianon, Treaty of 
Yugoslavia 


HUNGER. See Appetite. 

HUNS, hum , a wandering and warlike tribe 
of the Mongolian race, who. made hostile in- 
vasions into the Roman Empire. Under Attila, 
their greatest leader, they almost destroyed the 
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empires of the East and West. They crossed 
the Volga about a.d. 350, totally defeated and 
afterward united with the Alani, another bar- 
barous tribe, and then conquered the Goths. 
With various subject tribes, the^ Huns then 
invaded Gaul, under the leadership of Attila, 
and were finally defeated, about a.d. 451. 
Their fate is uncertain, but it is supposed 
that they were merged in later invading bar- 
barian tribes. c - w - 

Related Subjects. The reader is referred in these vol- 
umes to the following articles: 


Paris, under his old master, Lefeul. In 1855 
Hunt returned to America and worked with 
Thomas Ustic Walter on the Capitol extension 
in Washington. A studio for architects, estab- 
lished by him in New York, was the pioneer of 
all architectural training schools in America. 
In 1 888 Hunt became president of the Institute 
of Architects, and was honored by the receipt 
of decorations from foreign learned societies. 
A beautiful memorial was erected in his honor 
in New York in 1898 by the associated archi- 
tectural societies. 


Attila Goths Gaul Rome 

HUNT, Helen Fiske. See Jackson, Helen 
Fiske Hunt. a . 

HUNT, [James Henry] Leigh (1784-1859), 
an English journalist and poet, some of whose 
best work was produced under circumstances 
that would have defeated the average man. 
After spending eight years at Christ’s Hospital, 
Hunt went to London, where he remained for 
two years, writing verses and wandering about 
the city under the tutelage of a minister, who 
had a collection of the boy’s poems published in 
i8or. In 1808 Hunt and his brother began to 
publish the Examiner, a newspaper,, and in 
1812, when the paper attacked the Prince Re- 
gent through its editorial columns in an article 
entitled The Prince on Saint Patrick's Day , the 
editors were tried and condemned to. two 
years’ imprisonment and to pay a fine of £1,000 
($5,000). The poet was sent to Horsemonger 
Lane jail, and he directed the Examiner from 
there with unabated energy. . Some of his. best 
sonnets were published during his imprison- 
ment, from 3813 to 1815. 

His collection of poems, Foliage , was pub- 
lished three years after he was released, and in 
1819 he began a weekly newspaper called the 
Indicator , in which some of his best essays 
appeared. In 1822 he went to Italy and con- 
ducted a newspaper called the Liberal , which 
was not successful. Hunt’s Autobiography is a 
complete and individual expression of the man. 
His works as poet and critic are a notable 
contribution to nineteenth-century literature. 

Representative Titles. Among his books are Men , 
Women, and Books ; Jar of Homy from Mount 
Hybla; Imagination and Fancy, Wit and Humor; 
The Town; The Story of Rimini; Palfrey , a Love 
Story of Old Times; Legend of Florence , a play; and 
Book of the Sonnet , which was published after his 
death. 

HUNT, Richard Morris (1828-1895),. an 
American architect who exercised an artistic 
influence on his profession. He was born at 
Brattleboro, Vt, and was a brother of William 
Morris Hunt, the painter. When only; fifteen 
years, of age, he went to Paris and to Geneva, 
Switzerland, to study architecture. He traveled 
through Europe, Egypt, and Asia, and then was 
employed for a time on the new Louvre in 


Summary of His Work. Among the noted build- 
ings he designed are the Lenox Library and the 
Tribune Building in New York, the Divinity Building 
at Yale, the Fogg Museum at Harvard, and the 
World’s Fair Administration Building in Chicago. 
He also planned the Yorktown Monument and the 
pedestal of the Statue of Liberty in New York Harbor, 
Some of the most palatial private houses in the United 
States were built by him, including the “Breakers” 
at Newport, the country home of George Vanderbilt 
at Biltmore, S. C., and the mansion of W. K. 
Vanderbilt in New York. 



HUNT, William Morris (1824-1879), an 
American painter, was bom at Brattleboro, 
Vt., and educated at Harvard College. After 
graduation, he settled 
in Boston. While in 
Europe for study, he 
became a pupil and 
friend of Millet, the 
French painter. Al- 
though Hunt exe- 
cuted several por- 
traits of famous 
Americans, numerous 
figure subjects, and 
many fine mural dec- 
orations (notably at 
the state capital at 
Albany, N. Y.), he 
was at his best in his 
landscapes. H is most w , LLt A M Mc > K R ^ u unt 

noted work, Glou- 
cester Harbor, is a brilliant; bit of sky and water, 
but his Falls of Niagara is full of grandeur. Two 
of his figure subjects, The Hurdy-Gurdy Boy 
and Girl with the Kittens , hang in the Boston 
Museum. In all his paintings, Hunt showed a 
remarkable technique and fine feeling for color. 
Richard M. Hunt, the architect, was his 
brother, 

HUNT, William Holman. See Pre- 
Raphaelites. 

HUNTER COLLEGE. See New York 


(Education). 

HUNTER MOUNTAIN. See Catskim. 
Mountains. 

HUNTING, See Game. 

HUNTING LEOPARD. See Chbeta. 
HUNTINGTON, Iwfd, See Indiana (back 
of map). 
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HUNTINGTON, W. Va, an important 
shipping point for coal, iron, salt, and lumber, 
and the county seat of Cabell County, is 
situated in the westernmost section of ’the 
state, on the Ohio River, just below the point 
where it receives the waters of the Guyandotte 
River. Charleston, the state capital, is fifty 
miles east by rail, and Cincinnati, O. is 160 
miles northwest by water. The Chesapeake & 
Ohio Railroad, constructed to the city in 1871, 
and the Baltimore & Ohio, built in 1892, pro- 
vide railway accommodations. Electric lines 
connect with adjacent cities east and west 
and there is steamer communication with all 
important river ports. 

The city was settled and founded in 1870 and 
named for Collis P. Huntington, capitalist 
and railroad- builder, who selected the site. In 
1909 the commission form of government, with 
four commissioners, was adopted. The area is 
a little more than twelve square miles. Popu- 
lation, 1928, 68,000 (Federal estimate). 

Industry and Institutions. Huntington is a busy 
industrial city, with wholesale houses, shops of the 
Chesapeake & Ohio, car works and foundry, a steel 
plant, machine shops, and factories producing fjlass, 
china, furniture, and other products. It is the site 
of Marshall College (a state normal), West Virginia 
Asylum for Incurables, and Douglas High School for 
colored students. c. of c. 

HUNTSMAN, The, in astronomy. See 
Bootes. 

HUNTSMAN’S CUP. See Pitcher Plants. 

HUNTSVILLE, Ala. See Alabama (back 
of map). / 

HUNYADI- JANOS, boon' yod ie yah' noshe . 
See Mineral Waters. 

HURDLING, a foot race in which the con- 
testants run and jump over a number of fence- 
like obstacles called hurdles. The object of a 
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A HURDLE RACE 

'Photographed at the Olympic Games in Amster- 
dam, Holland, 

hurdler is to clear the obstructions with the 
least possible interference to his stride and the 
least necessary rising from the ground. His 
feet and kgs almost graze each bar, sometimes 
overturning a hurdle, though if a runner upsets 
a stated number of hurdles (usually either three 
of four), he is disqualified. There are high and 


low hurdles, the distance for which they are 
used being 120 yards for high, and 220 yards 
for low hurdles. The high hurdles are ten in 
number and are set ten yards apart; the first 
is fifteen yards from the start, and the last an 
equal distance from the finish. Their height is 
three feet six inches. The low hurdles are 
equal in number, but are placed twice as far 
from each other; they are only two feet six 
inches high. 

In America the hurdle race is usually r un on 
a cinder track; in England, on the grass, and 
the hurdles are fixed so that they cannot be 
knocked down. In the Olympian Games 
(which see) the distance for hurdle races is 
made 440 yards. 

HURDY-GURDY. See Hand Organ. 

HURON, Lake, one of the five Great T.akeg 
of North America, between Michigan and 
Ontario, forming a part of the boundary be- 



The relative position of Lake Huron in the Great 
Lakes chain is shown in black in the small corner 
map. 


tween the United States and Canada. Its 
length from north to south is about 250 miles; 
its average width is about 155 miles; and its 
area, including Georgian Bay, the principal 
arm, and North Channel, is 23,800 square miles. 
It is therefore nearly as large as the state of 
West Virginia. Huron’s elevation above sea 
level is 581 feet, the same as that of Lake 
Michigan; it is twenty-one feet below the level 
of Lake Superior, eight feet above that of 
Lake Erie, and 334 feet above that of Lake 
Ontario. The maximum depth of its waters is 
802 feet, and the area of its basin, including its 
surface, is about 74,000 square miles. It re- 
ceives the waters of Lake Superior through the 
Saint Mary’s River, and the waters of Lake 
Michigan through the Strait of Mackinac. 
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Through Saint Clair River, Lake Saint Clair, 
and the Detroit River, it discharges into Lake 
Erie. 

The shore line is generally low, but along the 
southeastern coast picturesque cliffs rise to a 
height of 150 feet. The waters are remarkably 
clear and contain an abundance of fish, of which 
the most important is whitefish. Of the small 
islands which dot its surface in the north, 
Mackinac Island in the United States and 
Grand Manitoulin in Canada are the most 
important. Owing to violent storms, the lake 
is dangerous for navigation from December 
until May. 

[See Great Lakes, for chart showing comparisons of the 
five Great Lakes with respect to size, elevation, and depth.] 

HURONIAN, hu ro' ne an , SERIES. See 
Proterozoic Era. 

HURON INDIANS. See. Indians, Amer- 
ican (Families or Confederacies). 

HURRICANE, a violent and destructive 
windstorm of the tropics. Nearly seventy per 
cent of these storms occur in the West Indies 
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A hurricane’s tremendous force 

In Cuba, a rafter from a demolished house was driven 
through the trunk of a palm tree. 

and the China Sea, during the months of Aug- 
ust, September, and October. Those in the 
China Sea are known as typhoons . The typical 
hurricanes begin in the warm Atlantic belt 
north of the equator and sweep across the 
West Indies to the coast of the United States; 
some turn to the northeast, and are dissipated 
in the Atlantic while moving toward Europe, 
but many pass into the Mississippi Valley by 
way of the Gulf of Mexico. In the beginning, 
the diameter of the storm area is from 100 to 
300 miles, but it may increase to a thousand 
miles or more. 

The approach of a hurricane is heralded by 
an ominous stillness in the atmosphere. Then 
follow light breezes, which increase to high 
winds, and when the storm breaks in its fury, 
the wind blows at the rate of 'eighty-five or 


even a hundred miles an hour, while rain falls 
in torrents. The wind whirls in a spiral around 
a center of low pressure, and in that center no 
wind is perceived, as the current is upward; 
this area of low pressure is sometimes called 
the eye of the storm . The intensity of the gale 
is greatest near the place of its origin, and it 
diminishes as the diameter of the circle cov- 
ered increases. Any very severe wind is often 
miscalled a hurricane. 

The fury of a tropical hurricane is almost 
indescribable; in its path, ships are torn from 
their anchors, substantial buildings are blown 
to pieces, fruit and sugar plantations are de- 
stroyed, and great trees are uprooted; and the 
waves whipped up on the sea by hurricane 
winds are the largest known to mariners. The 
two most destructive hurricanes within recent 
years in the United States occurred in 1926 
and 1928 in Florida (see Florida). Hurri- 
canes are closely related to the destructive 
tornadoes that occur in the Mississippi Valley, 
but the tornado has a smaller diameter and 
is more violent than the hurricane. Both are 
classed as cyclonic storms. r.h.w. 


Related Subjects. The reader is referred in these vol- 
umes to the article Wind, and especially to Cyclone; 
Tornado; Typhoon. 



HURST, Fannie (1889- ), an American 

novelist of Jewish descent, whose characters 
are taken largely from the “common, everyday 
walks of life.” She 
was born in Saint 
Louis, Mo., and was 
educated in Washing- 
ton University in that 
city and in Columbia 
University, New 
York. To gain ma- 
terial for her stories, 
she has worked in de- 
partment stores, has 
made special studies 
of the stage and of its 
frequenters, has been 
a waitress, has visited 
Bolshevik Russia, 
and once made a trip 
across the Atlantic in 
the steerage. She draws striking pen pictures, 
and perhaps no present-day novelist has a 
larger following. Miss Hurst is the wife of 
Jacques S. Danielson. 
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Her Best Books. The book which made her most 
famous was Humoresque; dramatized for moving pic- 
tures, this was an outstanding success. The magazine 
Liberty awarded her $50,000 in a competition for 
Mannequin , which was also made into a film. Other 
productions are Gaslight Sonatas, The Vertical City, 
Stardust f Lummox, Appassionato, Song of Life, Five and 
Tm, and A President Is Bom , In comedy drama, 
she also produced Land of the Free and Back ■ Fay-* 
Her short stories appear regularly in magazines* 
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